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Tin-: CATTLK CONFKREXCK AT LUCKXOW. 

Ilv \V. 11. MOIIEL.VND, c.i.E., i.c s., 

l)ii--*'>r of l.’Lfil A<ji'\':nUHrf‘, f’nit'H.l I’rovinr^^ of Afjm nnd Oodh. ■ 

i H.wK In-cii ;iskt*(l \>y t)ic Kditor to oivn a short account 

Ilf till' ilium's Ilf (lie Cal til- (.'iiiireri'Mce u liich wa.s lieltl last 

Auiiii'f ai laickic’U. aiiil wliirh i‘xciteil a ijiiite exceptional 
amount of ationtiou in ilio I nitcil Provinces. Tlie idea of tlie 
coiifci ciico \ra~ iiiii a novrliv. 'iiico it liad liceii |irceoded by the 

liiitii'iiial Coiifci'oii f I',ui7 aiwl the Saiiitai'y Conference of 

r.Mis, till' oiij.ci iji .-ach caso lnuno to ascertain through free 
discussion tic vii'W' of .(r.'prcs.-ntativcs of the ])ul:>lic. and to 
fornmlato tin main lines of' a policy to I.c pursued by Govern- 
ment on thr snbiect tindcv consi.l.>rat\on. 

The Cattl" Conf.-i'ence \nn\ its origin \ian\y in the general 
'eelino of dissatisfaction caused liv the high prices ot cattle and 
of dairy pi’oduec. and partly in tlic desire ot the departments 
iiiosi dii'ccilv i-onecrncd to olitain an autlioritativc expression ot 
opinion oil 'uhj.'cts u'lici'c the religious and social sciitiinents of 
llm p.'oplc call ilcvcr he li'tt out o| acceuint. Membership \va.s 
limited |o 1 cprcscntativcs of tin- province, but among tlie visitor.s 
were ih" Inspeeloi -f icncral of the Civil \'ctcriiiary nepartment 
and two representatives of ;he Military 1 'eiiartinent. The 
im niliers tall naturallv into three groups, the divisional repre- 
sentatives, I he ( lowrninent noiuiina‘s, and tlie otlioial element. 
The divisional representatives were chosen on the nomination of 
Coinmissioners Ironi among Indian landliolders who were most 
likely to represent tin- feelings of tlie agricultural population : 
the ( ioverimient nominees were lor tlie most part representative 
of special interests, and incitidod besides Kurojiean planters and 
landholders and representatives of the I pper India Chamber ot 

1 
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('oiuineroe, siK'h Huthoritii’s as ,Mr. Alilmtt of .lliaiisi. tho [lioin i r 
of the (^ential [luliaii liay-tnule. and Mr. Kio ot' .\ lioarli. 
the leadiiio dairvnian In N’ortlioni India : tlir ollicial l•ll•^lvnl 
consisted of rejireseiitativos of ih,. oi-m ral ailniini>iratioii and of 
the Public M’orks, Fon-st. ^\orii-ulinial. and iuai dopai i 

inents. In all about lortv nii'iiibi't s iiiot iiudi'r I bo pi e^nlniee 
of the Hoii'ble Mr. If ('. liailiio. a Miaiibor ot'iho rui'.,,! 
Provinces Hoard ol Kcvelitlo . and It must bo -aid that a iiio|. 
eoin[iotout and autlsoritativo L'onh roiioo oould soarool\- havo boi n 
brought togother. 

The proeooding- opomd "u lii. ith of Augii-t whon tli 
l.ieutonant-(-io\eriior Uolooiiiod tho Hiolnbor- and tin ;i|r-iib iil 
deliver, :d hi- addfo". 'I’ho ( '. inlei onoo thou di\ido,i into o, an 
iiiittoos which -at for tin- noM thloo day-, di-.ai-iiio ih' ago,„la 
with an viitii'i.' ab-.-iio,- i,| tonnaiitv, -ot -p -ooii, - I,, mo piaotioalK 
ruled uUt, .and tin- tom- .U tin d:-oii--io|i- b. iii.g i in oaclo'ii! 
tiiondly and oon\ er-atioii if 1 in' t'o .ninn ml a' I'.ii- ..t ti,. oom 

iiiittto- wa.re tin.ii di-.-Us-oil ov tin- lid; ( oi.loif n, o, and iian- 
inut’d into a .-•.■rio- ..| Ib-.hiti .n- \\ nn-h loiin tin lind i. oo|,|,,' 
the results ol tin- 'lohi.ii at n ci-. I'in .j; -.•i|.-i..n- u , i . if. 

liio-t part coinlunt- d in tlm \ o| i.a.-iilar. and tin p ipoi- o;i . iilit. o 
dailv Were uoi.'oiiipalilod by t ran -nit ion -. ih.it i;.. dlllniilti Ml. 
eait-fd by the pfosoiico ,,| ii|o|/,ii. r. ii!i'n i|iiaiiit. <1 Mith 

lui'/lillo to tin IP . "jilt |I .[IS llnat u . jo p !--• .1, tin til-t g|oi|[ 

reCoriled the ai-tU.ii pe-it n iii, |t wa- inM that tin ilgb pi lo. - 
liavo iiicreas,.-d. esp..,-i:illy for t in- b.ot t o| .-l.i" .0,1 1 1 lal-. i In a . aa- 
iio aotual iiisullii/ionov of wo, king .• n i h- hut ih-i. w • i . ditf. i 
enees ot opinion on tho .|Uo-tion Min tln i tin .-ia-- of o.ima!- h n'l 
ilotorioratoil. 1 1 ua- ron..gni-od that tin do,|. ,-o m o.iu-d;- 
clo-oil by the cat t lo-nn|i-n- wa- piohiiilv t .•iiii 'o| at W. ioiuo .pi, i,, 

I ect n t taiiiiiies, and that t In io i- a t oml. nnv t ■ , -ui 1 1 ut o futf do. - 
tor cows among deah r- in milk 'I'lio gom ral 1 . ohng m.i- tii.ii tin 
tull\ -iiultii ato’d ili-trwts o| tin- pio.inno mu-t o.intmuo lo dopi nd 
tor the supply of cattle- on the gra/.mg di-tii.-t- uhiob In- m, tin 
Xorth, South ;itid West, and that tin- piotontion of tin- grazing 
ground.s wa.s a matte-r of g,-,.;it Importann.. 
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When, liowovor, the question oflegislation to protect grazing- 
grouiuis came uiuler discussion, there was a marked divergence of 
opinion : tlie repre.sentatives of the cultivated districts desired to 
liave the large grazing-grounds protected by law, but this was 
sti'cnuously op[)osed by the representatives of those interests, 
who in turn i-ecfnmnendetl the reservatioi> of grazing areas in 
the cidtivati-d districts, a propc)sat that was opposed by .some 
of the rcpresciitativ<;s of the cultivated districts. Eventually 
no agreement could be come t<i on this question, and the 
|)re.<ent |iositii)n is likelv to be maintained : the larger land- 
holders voluntarily preserving the existing grazing-grounds, 
thmioh ohjecting stronc'K’ to heing compelled to do .so, and 
the smaller men hn/aking up the land for cultivation until 
the necessary adjustment in prices ensures its retention for 
grazing. 

Leaving the recogniseil grazmg-grounds. the Conference then 
turned to ennsider the (juestion o( preserving and improving 
waste land of other kinds, llecommciuiations were made tor 
administrative action tendingtoinerea.se the nundier ot the groves 
n’hieh aiT; sin'h prominent featuies in the land.scape of the 
lii'oNTiiee : eo-operatioii was olh'i'ed in the etloi'ts ot Government 
to increase the productivity of the ra'ine area ; and a request 
was made (oi' experiments to hi' instituted to show uhettiei fuel 
and fodder reserves can he mad'.' a eommeroial .suoce.s.s on laud 
which is on the margin ot enltivatioii. 

The ( 'oiilerenee then eonsideix'd the toddei'-supplj , and an 
mti'i'est ing discussion took [dace on the eoiiteiitiou which has been 
trequeiulv adviiiii'etl in tlie past that the pruvi.sion ot more fodder 
mi'i'i'ly leads to the survival ol n.selc.ss cattle, and that cattle will 
alwavs inultiplv up to the limit ot siihsisienee in years of plenty 
and die oil in vears of dearth. It was conclusively shown that 
this eimtention no longer ap]ihes to the eu'eumstanoo.s ot the prov- 
ince. as animals past work are now speedily eliminated in almost 
all districts. I'lms. tlie main argument that has been used in the 
past in siijiport of a policy ol inaetion is no longer available, but 
few definite l■eeommendations lor inerea-siiig the fodder-supply 
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euulil be iiuule, it was roeoj^oiised that this must be ocivei'ueil 
mainly bv ei-suuimie eoiulitious. 

The next diseiission of s|ieeial im(>ortanee lelatiil tn the 
supply of bulls So far as the \ahiable lireeils in the north of 
Oiulh are eoneenieil, it was |•.■eoo|lis(•(l that the hull-iliyibt 
now beino establisheil bv ( iovornment shouhl mi'et tin- m ocls ol' 
the ease: but there was a general ti-olino that I boi-iimn-nt 
should pi'ovido a supply of orilinarv bulls, whirh landholdois 
eould purehase ill onli-r "to 'Uppleimnt, and i! i' o\|iietiil in 
time to supplant "the pris,nt system under w hieh tiie s illaue 
eows are ordinarilv eoveii d liv saer. d bull'. I'ln- reeoonition ii\' 
sueh a !,)o(ly <4 landholders that the time. honoured sV'Iem ol 
providing bull' as . a relioioU' ii't i' weariiio oiit .and ii'piii'i - I" 
be supplemented, and i-v. iitilaliy 'Ul'plaiit>d i' ,1 iiiallei of the 
Uf.atrst interest, b,.th so.-i.dly and ■ eonolnieaily . .Old Ml'i - .1 
problem ot mueh maetie.-il iniportaue. m the 'Uppiy o| 'oimd 

bull' ,at I'e-asonable priis .. 

The i|Uestioii of inrrodueiiii; improe,! bie.d' eu|,,| |,ir 

work or fo] dairv puij prodii 'sl another int’ii'tino di'i-ii' 

'ion, in tile .MUf'e .4 wiiieli it ejeirlv l■'■oem-'d ihai 

oruani'etl aetnui i' iiei'essat a', 01. -■ ,.r m-'ie btilis uid .1 'Uit I’nle 
nunib'-r ol eoW' l•■•i|,._' mi ro.iue. d 'imuli nn . .u,i\ mio ,a ih linite 
area. It was thought tiiat irtiv i indhoMers niioiit imd'il.ik'- 
tliis on tie ir est it, .Old t)| it |t |, a imot 'tnt.dde tmiet!,,|i n.i 
loi.'.al aorieiiltiiral a". ieiati..||,, ( ios einiin iit a"i't mu m lie u . .1 k 
ot purehasiii'U the '’o.-k, ami ttle re nee. ,.-.irv u ran t iin_' adt an. ■ ' 
tow.inls it' I'o't. 

1 urniii'u to the pr.-v. iitioii ,4 .h'ea'e, tin- met e i'. d p.ipni.ai it \ 
ot thet.ivil Xt-termaiv 1 f j>ai tm.-nt m I'eo. ni \a .are tt.is 'h'lun 
in a most 'unititymu itiamier Uv tie- .uem-i.il dem.md I 'rnnii, 
veterinary assistant' ami lor iiiei.-a-eil atteniiou t.) tin- tia.ilim nl 
tjl naltle : ami the ( 'onf.'i eiie-. wi' .aide to laeouiii'e ih.ai the 
prejudii.'es ayaiiist im.eul.alion are di'.ippeai in',' ami that tin- in 
riuenet; ot huidholilers is the mo.,t imp.. riant fietm in this inatlei 

I he sup[ily lit clairy proiluei, was the m'\t topn', ami the 
Cttnterence deelnred that there was no disproportionate rise m 
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price, but that adulteration was greatly on the increa.se, and they 
recoinmended legislation, applieahle only to towns, providing 
that nothing .should he sold as milk, hutter, or tjhi, whicdi is 
adulterated. A similar reconiinendation had proviou.sly been 
made hy the Sanitary (.'oiderence, and it i.s understood that 
legislation i.s in pro.speel. Iiecommundation.s were also made to 
municipalitie.s tor tin.' eneonram-ment of .sanitary dairies in their 
vieitdl V. and to the railway .system.s for developing the suppl}’ of 
milk hy rail. 

Finally a recommendation was made for an eiujuii v into the 
sciurces ol eattle-.supply to the vaiiou.s districts, and for the 
colleetion of iiit'ormation mi various point.s which had come up 
iluring the disrussions : and the (.'oiiferencc hroki- up w ith mutual 
exprissi<ins of cordial good-will hetweeii the otHcial and the 
non-otlicial nieinlM rs, I ’crimps the final result can liest he 
summarized in tin- following words, with which the Chairman 
.siihmittid its procci dings to (hoernmeiit : 

"It cannot he claimed ti'f the Coiifeieiice that it has 
suggC'it d aii\' tri-'h or orioiiial measures to help towards the 
solution of the prohleliis collsiilcrcd hy it. hut the meeting was 
eeilaiiilv not without value. It has hd I o the discussion from 
ail points of' \ iew of the i|Uestions raised hy a oonsiderahle body 
of laiidheldei's, and it has yiveli evid.-nec <if a gelu r.ll desil'O to 
eive personal a'sistanee in fntuie nnasuii-s and assur.ance that 
tlli'le is no general lelldelley to look at these i|Uestio))s jrom 
a narrow or scelariaii jioint ol view. 1 he generjil agreement 
ol the inemhors of the Cmifeivnce gives geod reason to believe 
that .so far eeoiiomic changes ha e not jirodneod acute ditficulties 
in coimeetion with the produetioii ot plaigh and mdk oattle. 
and alfords indieiitimis that further developments will he on 
natural lines. " 



THE INTROHl'C'l'lOX OF IM 1‘KOVEM EN'l'S INTO 
INDIAN AoiHcn/rniK. 

I!v HAKol.li 11 MANN, 

_ /’- r.n.i, /;. 

Thk iiiti'iiiklctii 'll "1 iin|ir"Vfmi-iit> iiit" Iiiiliaii 
is surr"UIuli.-il I'V ["cllli'ir <lilli>'ulti'’S. 1 h'- tliat. 
s[iL-HkiuL:. thr ,'iirri. ultur>' "f til'- '■'.iiiitrv i- ill tli.' hainU vi n 
small hi'lilf!'-', wli" t"rin a iiatiiially n"ii |'r"i;r'-"ivi- i-i:!'-. i-- iIm- 
first "f tli'-s'-. ^^•rlla|'^ "f '-'iilil iiii|'"i I 111'''- uitli till- isth. 

rij^id .s';'[iai‘ati"ii. "liii'li has l"iiy' '-msI'-'I aii'l still '-msIs. Ii'-tw' '-ii 
tht,' difh.'ririit '.■la-'St-s Ilf >iH-|i-i\- t li r- ‘Ur; 1 1' 'lit tli*- lai-.^^''r j-.-iit ''t tli* 
C'OUlitrv, f"!- as a r.-'illl "t'tlii>. tlu i-'lii' at i“nal iis '\ '-iii' lil ' "f tli'- 
past t'i''v v.-al's hav'- hardlv t"il'‘li''l ih'- l•llltiva^"l' "t tli'- laiul. 
H>‘-, ill t’H','t, still n-liiaili' lalri'-ly "it' ''"Uta''' I 1 "I "Illy uith 
pi-'iyq-ess, tiUt als.i with tlu- kii"wl'di:' "f pr'‘r:r' -s. .Viul, it V"ii 
add t" tli'-s'- i-'-as'iiis th'- I'ai-t ihal tla- lialiaii I'liiu- r-- ar.- ti-iially 
iii'-ii wh' capital i' litth iii"i'- than I la "u iicr'hip "I l In ir ■" i y 
-mall at'.-a "f lainl. ul," w.iik aliii"'! '-ntii-' ly "ii 1"'M"\\''1 

moin-v. tln r'- r'-'Ult- a ''“ii'lif i"ii hi'-h i- ' iinii'-iii ly 

iiiitavi'ural'l'' t" pi'iyn' s-. 

This (.'"lidltn'ii "I tlilin_'' pin-' ' ludia iii tin "pp'sit'- ' \ti'-ii:' 
t" those l■oalltl■i•-s wln-l'',- tin appli'-at inn “f iin"l' rii s'-n lit ill'' 'll-- 
covi-rv to anncultural piai-in-t- ha-- h. .-u ni"'t inatk''! Ink'-. I"i' 
ilistalici-, the I ’hit'-'l .Stati-' "I Alin-fira /7.' your lat im i s at '- 
meti of e-in-rot'. ot, at ha't. a htth- i-apit.d, ainl ah" al'- iiil'-iisi ly 

tdiv:.- to ;dl that is j'as.^iuy in th'- yi' .it wotM : "ii thi- "lln'i 

hand, tlmv arn isolat'd, tln-v an- ]'" 'f. tln-v af- usuallv ''"til '-tit t" 

go on ill tin' Way "f lln-il fatln-i-. '/7o th'- "t a 

large ami wedl-organi.setl agricultiirai d'-partitn-nt. d agrii-iill iiral 
Hocietie.s. of rural hanks is tin- I'-sult "f initiativ aiin'iig tin 
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fiiniRT's thonisfh'ps ; lu re, tliiit initiative i.s all but entirely absent. 
Thi rr, as a result, experiment ami tli.scovery are followed elo.sely 
bv a laiL,'e and intimately-interested community : herr, the results 
of any expei iment or any diseovery have to be forced on the atten- 
tion of tlie people, and its adojition in practice has to face an 
aniiiuiit ol' inei'tia. and a lai-k of availaljle capital that would .seem 
inconi'i'ivulile in most other countries. 

.\n(l vet, it imi.'t not be understood that the Indian culti\ators 
are theiiisebes hopelessly eonserv.-itive and prejudiced. The 
diflieultv seeins rather to be. tirst. to oet information actually 
into their hands from a xniree in which they have confidence, 
then to eunvinee them o| the utility <it the sueopstion which is 
inaile. .and linally to show them that it will pay them to adopt it. 
\\ hen this lias hei n done, tic iiiereasine experience is that the 
Indian euhi\ato|s ..u',. hy im im.-aiis over-conservative. They arc 
ijuiek, in fact, to s.-e .my adv.-intake, lint, owin" to their 
economic position, tln-v must be sure of the di.sinterestedne.ss of 
the intorination. they must he tully convinced of the value of the 
ini[iro\ ciiient. and thev must lie sure it will ]iay. 

.\nd what will pav und'-r Indian conditions is i|uito a ditler- 
eiit tliiiie troin what will p:iy in many western countries. It is 
impossilile to estimtite the v.due ottiny niithod or of any chaiiko. 
unle-s the linaiii'ial conditions under whieh a cultivator works are 
fully ie.'disi-d. As already sl.Ued. it is probable that over the 
Uiealer part .'f India a cultivator dot s mU htixe any ready ca[iital 
lie has to li(,rro\\ e\erv Vear. kdtlier in money or in kind, tor the 
piirpos,. i.f ineetiiik the expenses of eulti\:itioii. and the rate ol 
interest wide! he has to pav often, if not nsually, amounts to 
liom 0,1 to 7.1 percent, pi'r annum. It is, theretore. not stitti- 
eieiit that an expel t in aurienllure can ]irove to himselt that a now 
niethod will l;ivi' a retnrn of litor'Jtt percent, over existine 
praeliee. .•\eeiniiit must also he ttiken ol the extra capital in- 
volved, and (he rate of interest whieh will litive to ho p;ud tor it. 
.\s ilir cult i\ .ilors li.'ive no ..-apit.-d they can t.-dxe no risks. 
Unless thev can lie shown that the new method is a eertainly, 
'-hi' eultivatnrs will not, and nolitly will not, taki- it np. A 
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cei'taiiitv will iiiwm, as a rule, to a ryot, .soinetliino whioh will oivo 
him a return of over iT) pereeiit. on any extra ea[)ital investeil. 
aiul this faet must he eontimiallv in the miiuis o) all thosi' who 
[impose innovations m linlian aonetlllure I'liis means, in othei- 
woixls, that until ehea['er money eaii ho made eeiieially availahle, 
any im[irovement whi>-h ean lie hiouojil into [iiaetiee, if ii in 
volves anv outlav. mn.'t he of ,i \eiy marked eharaetei. ll 
means, furthei-. that the eoniieetion ot i tlorl tor ehea|iemne o| 
eredil hv means ot eo uperation oi otherwi>e, and that lor 
agricultural im}irovemenl i'\er\' elose. elos. i pei ha|'' than i- 
generally rea!i>ed. 

Hut apai't eiiiiielv lioni tin --.. .|in-..tion>, tic mlioduetion lU 
improvements mto Indian aerieidlm.- i- im .m'N iii.iiiii, Hiii a 
consirlerahle amount ot experienee lei' heen oaiiii d in lie Last 

t'ew vear.'. Manv liuluies have oeeiiria d s .iie- ..nertwe.. li.e.a 
heen ohtained. and with a vn-u to hrino lo.^o-t le r the le'iiicoi 
these eNpelir'iu.'es for tiilUle iCe ,i ,'.mimitl' ■■ H.I- .ipi'olht. ,i at ill' 
meetino id tie- Houdot A”i i'Ul l uie m 1 '.ni' i,, eo||,|d' r ami ii- 
eiiss them, .uid expies- an opmion .i- O. tie ir a[ipheahility in lie 
future. .V seeoiid eomiiiitt’.. wa> appoml'd m 1 '.mo. and tie 
result' ot its delihei.atioim. nioditi. d .i' the\ li.i\e h. en hy e,,ietii, 
local examination o|' tie 'iaiom,.|,m, will l.e i"Ued i, iy 'hoiilx. 
It 'eeuied, however, that lie i.- ,ia' loom toi a .;eii' lal 'l.al' im nl 
of the method' wiiieh liml h. en found to i..- neot epieiiie m tie 
[ii'esent ai'tiele. 

To llltl'oduee .allVliimo wlileh llla\ i" eoliadel'il all 

ini[irovenieni m tie- 'peeial e.indnioii' ot Imlian aoieadluii . tie 
tirst necessity is that you 'hoiiid he aO'ohitelv eeii iin ih.it y. an 
proee.'.' or implement m aetiiallv an impi o\ eim nl muii r lie 
eoiiditioiis existing m any p.iriieidar 'pot, '1 hi' uoidd, ai lii'i 
sight, seem a tnii.sm, and and .~o n i-. .\iid yet, im m gh ei 
hfvij led in the pa.st to fin- great I 't taihire,>, t.. | lu' lo'> ot' eo| lideiei 
lay the cyo/.s. and to sci.s-haek to wiio'e 'i rioii'iie" 

it is dithcult to e'timaiie In llii- older da\.'. tor m'laie' , 
American cotton was introdueed into I mlia in very large i plant it 
No exjieriments were made as to it' suitahilit \ in manv o| the 
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areas, u liere it was ^ilaiited, either agriculturally or ecoiioinically. 
What was the result The cnttoii tailed in many areas, of 
course. 'this would iiol have mattered so much, perhaps, 
ill itself but coiitideiiee uas lo.'t, llie (lepartiiieiit introducing 
the cotton was thought by the cultivators to be unpractical, 
and tliey hesitated, to say the least, to adopt any other 
suggestion, 'the same story lias t>ceii repetited elsewhere : new 
impleineiils, uew clops. II, .\v methods. cNcellciit in theinse-lve.s, 
have oecasionall v be, ii introduced without adeijuate knowledge of 
local conditions, and withc'iit siitliciciit testing. The result has 
too olieii been laihtie. los> of coiilideiice, aiid general distrust. 
It cannot bi ton strongly insisted on. ilrit nothing can justify 
the rccominendatioii of any suppos,..,| improvement, nnless it lia.s 
lieeii [ii'ecedeil li\ caieliil experiment, and hy the most carei’ul 
Ideal study 

lint w bat doe^ this eaietiil loi-al study tnean ' Jli.ies it siniplv 
nican tnal tin nnllioil has b.en eai i ivd out 'Uccessfullv on an 
expei'inieiitai farm m tin sann- neighbourhood ' .S,, far as it 

goes, siieli e \ pin ill lent al lesuiig is ,-\e.-lli lit, but it is liv no moans 
all. .Vnyolie who inis dealt willi ibis subji.a-t ill praeliee must 
know iliai ill! dilti'-nlti' s u liieli o -eiii to an experiinental I'aiTii 
manager aia ii very dilh rent thing I'i'om ilmse which occtir to a 
i vot. l•'or insiane. . on .an cxpei inn nt.d laiin a pai tieiilar import- 
ed iron plough do. s , \.a lleiii v...rk. it is more econoiiiica! in 
cvei'v wav. anil the eiops ala- b,-tt,-r, ^ol take it out. ,-ind are 
nii’t at oin-e bv a xillagei win, aekiiow h-dges its value, but at onee 
.asks lio\\- In to g.'t it I'paiiail it he adopts it, Xo eoiintrv 
I an ih-al wiih 'i. .spar, parts eaimot i.e st'a-ked eitlu-r bv 
the eiiltvator liiinscll or in the village sliop, and tlie plough, 
howa-ver good, has to wall until lliis ditlicully is oVii conu' ( )r 
again, vou tind a particular manure t'oi siigar-caiic. It ,giNes 
excellent results in grow ill. and vield I't o 'k ^ on it eomniciid 
It, and are at once met hy the statement that tins manure always 
lowers the value of the i/nL Tho lowering is relatively small, 
hut there it is. It is probable that among the inass ot samples 
on your experimental farm the ditfereiiee has never been iiotieod. 
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especially as it is a eeinineiTial ililVereiice not eapalile (so (;ii- as 
1 kiiowl ot' I'eniit (ietected liv l■ll('lllll■al analysis. Itut you must 
answer tlie (iitliculty or your manure will liavo to « ait. Ami si 
on. Instaiiees uiiulit la- multi|iln'il. luti tho aliovr must suliii’e to 
show the ahsolute necessity ol local stinly as w. ll as eypernneiit 
heti'i'i' it is attemptial to ititioiliu’c ati tmpiao ( tnent, 1 he whole 
i^.^olvi.s itself' itito hrino ahsoluteU- e< rtam that your no\elt\' is 
000(1 ami is ap[ilieahle nmler the special local eoti(litioiis, 

Ihlt tl.is heilio ellsllre.l. t he tle\ t sf , p Js t o e 111 i the coll 

tiilence ot tlm people. .\inl here is perhaps theoie.atest (htlieiilix 

of all. Imlian rvots have I'loin tine- to time h. eu e\ploiii il hy 
nooplo of the most vaiious kiinls. sonietme-' uilh. s, ,iiiei lim-s 
without, iiitentioii, so that tin y are I si|spieioiis, lt'aii\ 

thiny i' Mtooeste.l. tin v at om-e l-iok for tie motise. What has 
the man to o', am hv it ' hat has tin ( lov ernin' ni In- may 
reiifes-'ilt to o-ain ov it ' I' in- tin- a-.o in ot s.ineone ehe 
Snell afe th • 'ptes-ii'iis wiiieli at oin-e ii'o ni le.' miiel. ainl hase 
to he met. 

The ’cintiilio of i.'oiitiilen'-e iri' l-en aeeomph'heil m \ai ioii' 
ways ; hut wil l!' \a r tin meihoil. n m .a ih- tii'si .ui'l most \ ital 
mi[iortanee t-i ttn.- t'di-'h- sini-e^* ,.f i te- work attenipi..! to l.e 
iloiie. In many patts of linlri tie- atiempi has he.-n ma.i' hy tie- 
•or mat loll of loe-d a'soeiat n -ii' "I a-j i ■■■ih t m I't s at el tie's, ml. r. . 'i 
in .■e..;ri'’n.t It! aiie'ii'.' 'whom I he imp! o', ell. ■ III ' ii|o_;. sieii e.ti, is 
lii'etlss. il, 1 iv w lioin t InW .'an h.- 1 1 n 'i. aiel, i hi oiio] i w hoii., w 1 e i 
,sii('i'e,s,tni. ile-\' I' ln h.- i\ie||ileil .(ino!.',' tie sill I oiiielino p. ope 
1 ’el hap.s lie- e 1 i.ai esi .-n.-.-e-s ni 1 h|s liii . -'n - n has i . n ael in \ . . I 
in the( enti al l’r...\ iie-' 'I'ii'-re th- lie- i,t.. is .o e nominai. il h\ 
the local ant le i| it n s. tle-v ha\' as lie-n .-10111111111 lie- Iti'ln.l 
t )tii' '.-r. wh'-li' ’.i-r th y tie '-t o|e- "t tie- seiii..r otli.a is o| lie aeri 
eiilniral ih p ai tne III m iii - s. ni ami iin-nd e| ,h'. p in\ "Im ' r. ailne " 
to try s..m.- no\el iie-ti|.,ii .,ii th.- meiiih.-i's ..wn iiiel .Ml pi" 
(.'ee'lm'_ns al ■' in tie- \ .rnaeiilai-, ili'.-Ussi. .ns an- li..-, alel .nthu 
siasm is lalt'-n afoiiseii. am! tln-s.- ;(„o.-i,itions Ini', i- snee.-. il. .1 m 
hrinoino the ae ricnit nral ill-pat t iin-iil into toifh with tin eitlii'.a 
tors, ami m oiviti‘_' them eonliilenee m mi • am.ile r. .\s a lesull 
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numerous im[)rovomfnts Iihvo bc-eii nifule. Improvod varieties 
(if Jownr, supotr-eam; ainl other crops have been introduced, tlie 
flpditiii'; of .o/oi/ ill ./(ono- hy pickliii;; the .seed has been laroelv 
aihiptcd, in some of tlie backward tracts yreat imjirovement in 
rice cultivatimi has taken place, and new. impro\ed implements 
arc now in sunie distriels reynlarly iiscd. T ha\e i|Uotcd the 
Central Ih'ovinees heeaiise the idea "f ayrieiiltural assijciations 
has been more (hweluped there tli.-ni elsewhere, but thev have 
Ik'i'ii toi iiied in other piovinees. MPinetiines as iiKire inde]ieudent. 
sonii tiines as more oflieial bodies, with varvine snecr-ss The 
moveiiM'iit is in its intaiicv. but enough has been seen to indicate 

the oi'iieial lim s in uhieli tin y are lilo lv to be niost valualile. 

In the opinion of tlm ( 'oiniiiittee (whose work 1 am snnimarisino-), 
it 111 ly tie said that '• their utility s. i nis larni ly to depi.'iid on the 
pi'eseiiee o| a lioiiv of men iliicetly int' l■l.ste(l in cultivation, on 
the personal toiieh of'llie hiu'ln r stall' of tlm ani ienltni al dojiart- 
menl will) tlm nminhers. ..n tin- delinife eiiyae-cment liv the 
niemliei's to do deiinite pieces oi «oik. and on tlm reynlaritv of 

mc’etinos, 1 iisj iio't !' ms. ainl la p'lrts Xpj association. 

larye (ir small, should lie foriie i! lili tin I'e is somc'ihiiio- of the 
nature of a spontaiieoil' demand o|i tlm part of the Jieople thelii- 
sel \ I S or lint il tlm aorieiili nr d di part iiieiit i' in a (losition to 
advise and oiiid. them in their work. i.ei'e tin aorietihui al 

ilepartineiit li-i' tailed to cii ate simli inie'\,,t tin- association is 
hound to fail ill ils ohji el.” 

d'ln^ in‘\l iimllmd whmli has hceli used, m tiiat oi demon 
'Iration of the Mihm "f im|)r.'Veiimiit' "ii llm spot, nsuallv hv 
iiistitniiny a. doiimiistraiioii farm for tlm pnipos,', or by tempo- 
r.uilv hiriiio some land from an actual eultivator. In cither 
ease, if it is to do any yood. liic conlidciicc ol' tllC jH'Ople 
iniist he won cither hct'oia' or diiriiiy tlm donmiistralion itself. 
Xothiiiy is more eoiiiiimii than to lind that tlie enltivatois 
have a hauylity disdain of what is doim on a ( iovenmienl 
farm, it is eonsideia il that. Imwever yood tin' restdls niav 
he. they can only he done under e('iiditioiis ot' iiionev and /ar- 
saooK / tliat onlv ( iovi'rniimiit e;iii secure. Heiiee. except in 
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exceptional cases, it is pi'obal>ly not wise to institute a speeial 
[H'nnaneiit tann t'oe deinonstration purposes: by tar the Ijeiter 
wav, so ex|terienee shows, is to eiio.-iiie a teioporai'V plot or 
utilise a pi iv,ati‘ farm. It is es--eutial that i-vorytliino br iloin’ 
as a cultivator can do it, and that the man in ehaiy;v should 
l.ie a cultivator hiiiisell, or at anv lale oim with whom ihi-y l■:m 
U'ct into pert'eet mtimaev. Supervi.'ioii tlure must bo. but it 
IS essential that the man actually in eharo.- ---hoiild b,- oi lim 
same tvpr' as tin- peopl. In- is working aiiiono. lie has tb' U two 
thiiiU' to do. to oaiii tbt-ir rospoct and eontidi-m-o. and to shnu 
tlmt his m- thod is belt' i- than ibat which is adopt' d roiiii'l ali.-ut 
him, II'- must umh-rstaiid. t'-o, that tin- siie.-i of tin- ph-moii- 
St rat i' 111 will be iuii'4' <1 bv tin- i-xl'-ni I" w bi'-h it is a-lopi ■ il. ami 
tluu this is the "idy t'-st. 

\\ "I'kiiio oil t In s' - lim - It has li- .-n p, „.»d'!'- to mak' '-oiisii j,.|- 
alile j'l'o-ii't S-, in .\ladras. in tin- ( ''-lit ral I ’ror iiic. s. .-im 1 in s, \ , i d 
oth'-r ['arts "t' India, in av \ -u i'-t - ' l' '-l op' bar ■ b. , n ini i ■ " lin-i li, 
tn-w methods have b.-. |, laro'-!y .nlopt-d. aii'i it s, ems hk' l\ th:ii 
this \m 11 torm "In- "t tin most ■ if- i\' nn iii' ot m I r- ■ hn-i i;-.; m w 
matti.-i's iiit" tin- pi n-ii'--- "I '-mtivatois 
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Ulnh-r eultl'. atofs eolidil iolm. b\ nn n ulii at-- llnlii'-U's inti 
matel\ m loU'-h with lb-- peopl, • and tf'-ir I'l'd.], nis, 

'trie r nn tlnals havi- li.-,-n utilis'd for ',;ainm” tin- '"iiliib In-' 
ot the peopl'-. tin- is^i-ntial pi '-liminai v to d"ino vi-ivminh for 
t/n; introdii'-tion ol /m/uon-m'-iifs. /n tin- I nil' ll /'/'ot iin-' s ami 
ill tiie (^'.-ntral i^i 'iv inc'-s, .nlvaiit.-iLt'- Inns het-u tak'-n '*1 iJn- p" ri'id 
ol .stress loilowino' sevi-r'- lauime to In-Ip tin- (-nltiN.'itoi> with laroi 
ijLiautities ot o,ji,d seed, and tlie like, and tin- i-onlidi-in-'- lluis 
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oaiiied lia.s her-ii veiy oroat. Aoaiii travoUino aoont.s have lieen 
(■iii[iloye(l ill yoiiio (Voin place to place, j^eiici'any on some .special 
(pK'.sl, and ^o‘ttino into touch with villaooi-.s and cultivators in 
Hoinliay. In this case the men cmploved .should he of con.'ddei'- 
ahle ex|>ci'ieiicc, be thorouolily iinhued with the fact that they are 
the sciwants id the people, and he, if possible, cultivators tlieiii- 
si Ives. And so on. Hut contidi-iicc must be rained. I would 
aoain insist mi the matter, befm-e aiiytliino material can be done. 

W hell the contideiicc of the aeliial culdvatois has been se- 
cllled, the ei'rati r pal't of the dilliellltv is <r\e|. It is then onlv 
a matter nf showintr. o| clearly pio\iiiy. that wh it ymi i eemiiineiid 
is oiind and will 1 lay, ami t he ehief 1 1 . aible is toeiisuie that youi 
illforill.ati'ill aetUally reaelle^ ihe eu|ti\ale|' thelllselves, 

'I'lie ntimber id' llietheds wlii'di ean be adoptnl fer this pur- 
iMise is \eiy ei'eat. 'Idle iiiiet eellain ill i tf, I't li.ivi' bi.cli already 
referred to. the fei niatieii of loeal as-.ieiati"ii- of aericulturists 
wliei'e matters can be t'n el\' discuss, d, and in ceinicctioii with 
which iiieinlieis w ill make trial' I’ei tin iiisejves and for their 
lleiehbolll's to see. alld t lie ] 1 1 s) 1 1 1 1 1 loll i d I b 1 1 |i ‘1 1st I .1 1 ti U Is by tile 

aoi'icultiiral ill pal tliieiit eiih' i o|, . iihix it.,!' land -peeiallv liiitd 
for the purpose, or Iw sp, c-i.d d.-nioiist rattoii lariii'. Where 
applicable, both tin se methods .lie et|. eiiv. . in ahiio't all cases. 
I'l le spread i lie I d’ ill'll i. 'll s| I .It loll' "111 III oi r areas undei the emi- 
trill of the ao'rictiltitra! di-parttin tit, h"We\er. iiivoli. sa very 
lai'ee stall, atld a vei v well li.aitn d 'tali Hits is n .t likely be 
available |’o|- inaiix veai ' to come, it ev. r, but so t.ir as it is 
axailable. whein ver there is ativtlime d- tiiiiti to be shown, the 
iiiethnd ot' local ilciiioiistratioii has provi d itseil i.'.xt reiiiely 
elfeitive. .ksalreadv st.-il. d. tin- ( 'otiitnit ti ■■ t'. .1 tliat expel ieiiet 
has shown that plots lak. ii from ciilticators fora'hmt pel lod. and 
placed under a man who is himsell a cultivator well tvaiiud tm- 
the particular denimisiralioii tti hand, are nioi" elh etit e than 
act ttal deiiimisl rat ii 'll firms, .‘'iticii plots should lie smalJ. shouid 
limit rheiiisehes to sjiecial amt di (imlc deinotist rat ioiis. should 
show nothine w hich is not certaiti to I'e a succi ss. atid 'hmild be 
tu'ccssibic to .surroutidiiie cultivators at all titiics. 
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But tieVDiiil till' I’l'lativi'lv .■;in:ill .-iri'a wliicli rvni a vci'y lai't,'!.- 
e\ti'it-iioii nt .such ilciUDii'tratiiiii areas wmilil cii\ cr. wc iiiiist rely 
iin aerieultural assneiatliuis tn meet the iieeil to a laree evteiit. 
.\s alreailv ili'serihed. tliev eiiahle US III e.-irry the (leiilar ileiium- 
sti'atiim lit’ lUir liiiDriivemeiits tn a verv miieh lal'L,D'i' ai'ea. hut 
their immher is eircuinserilieil liv that winch eari h.' ei)\e|-. il hy 
tic seiiicr stall lit' the aerieultural ileparluient, wlm iiiU't act a* 

ili'l'ilinC and sUu'eestllll,' illllUellees to everyone. Ho\\.\el 

enthusiastic loed tiieii iiiav he, tle v e\|iei’t and reiiuii'e I'oii'iant 
touch with the experts o|' 1 he aerieultural depai I ne lit . and till 

extension of assoeiatinii' i' iiiiiiteil he th j'os,,||.|hiy of '_'i\ine 
that toiieh. It Is iio U'e s. u.hne interior iiieii to them, tho-e 
'■inploved to euide and a"i'! a — ejalion- nnisl he of consiilei .d ile 
i.'Xpel icllee. Il'Ullly Well. skilled It] tie’ t .•niaelllar. ea|.:|h|e of 

iti.spirino’ Work, .itni with a 'to.-k "t siieee'i lous mijiioce. 

lUi'lit whieh arc proved s ond whieh w ill iimet tlie 

cultivators' needs. 

Til-.' last point perhaps iicriis ., slioit diores-ien. It i, im 

liossihle tri iti'i't too sti'oiiciy on th m e. ssjiv for tindiie^' oip uh.at 
are the i-ultiv.ators' dillieiiliii - .md m eds. hetoi-e .niv at'.einp! to 

introduce ininrov. ineiii ' c mel' . It i~ a sf.iw hn-im " to 

attempt to hrine into 11'.. anything fn wipeh a teed h is ma 
arisen. It is ns.-less t-. ' a.k of .irtitiend neiinir. s n. a m.in ulios. 

crops are f'ailine tor v.-ui' .if w-at.-r, ,ind y.-t ilic hasofieu i 

done in tic past. 1' 'hould alwavs i,. i . n;eii,he|..d that the 

tindine oil! ot' the eiihivatois uish.s al:d til'd' I' tic til si 
nece-'itv, and thedevisine oi ne.'ii' lo tji. , a them tie -eeond. 
and tlcir prc'enincni to inm m oie w , v oi .iiiot!|e| tleii follows 
and |s weieoiiiei 1. 


'I'o eliahle miproVelllellts to lie r.,! ned out .iVef 1 Uldi-r l|e,|. 

We inUst leturil to t hose met hods I.vhlell h.lVe 1 sses || 

otl.f r lands, 'iieh Ms exhihitioii', 'ii'iu s, puhlcat miis .nid so on 
ricv will he sUcee-ses || yiiU alleanX h-Ue till eollhdl nee o( lie 

people, otherwise they may cause mneh talk, hip w ill h ad t" linh 
re;d etieet. 1 1 eni-e th'. v.dile, s.) f ir .a - nil im. ale i esiill s ai i- eoneei n 
ed, III these methods has iieeu vi-rv .irious |Si|i il ilm • ssi uiial 


.irioiis 
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coiulitiuii is (ilitaineil, tlion af/foat ileal rlepeiuls on the manner in 
\^'lileh llicso nii.'thoils are adopteil, larni* jinnnint of 6ner^\' 
lias heen spent in ri'cent years in oi’Ljanisiii^ lar;.;e exhibitions in 
several Iniiian Provinces in wliich a va.st amount of work has 
b(:‘en |mt into the ayricnltural seetiiai. These have been lielil in 
liiimbay, at (faleulta, anil the l■^llmillatioll was reaebeil in that 
recently held at Xaopur. In eaeh ot theso eases, and jiartieii- 
larly at Itomliay and Nagpur, very ofeut ettbrts were made 
to secure the attendance ot large nitmbei'.s of actual cultivators, 
and to show them everything which was to be seen. These 
exliiliitioiis have ci-rtainly iiei-n etb-etivi/ in iiispiiing very great 
interest, ha\c made tin- agricultural depaitments more widelv 
known, have s|iread the knouledge of advanced methods into 
corners where this had nevia- before penetrated, and have 
directly leil. ill the liaiids o(' tin- more sul.istantial ciiitivators, to 
tile int I odiietion of seed and implements. 

Sue-li large exhil'itioiis ean only, however, he organised on 
sjieeial oeea'iiais and under special eireiimstaiire'. Local .smaller 
shoW' ean be In Id at more iVeipient intervals, and rangitmi ,sige 
ti' 1111 institution' like the Lyalipiii' t'aii' in tlie Pmijab. anntiallv 
alti'lided bv oiie liiindrcd thoii'.ind |>rop|e, t" small I’tl'ik'i shows 
in pai'is tic- poinbay Pre'iUciiey. to the ileinonstratioiis 
wliieli are made in eoimeeti.m with smaller eattb tail's and festi- 
vals ill Madia', t)n the whole, the ( ommltlee have felt tltat if 
'Ill'll shoW'ai'e to h ail to real i ll'i etive impro\ enicnt, their i.n'gan 
I'atioii 'liould be \i I'v earel'uby done. While loeal elfnrt mav 
and should ai'i'aiige the show, the part wliieli the agricultural 
depailnnnt lakes in it 'liotlld he- \ eiy earetullv organi'ed and 
attended to ny one ■.! the superior stall’ of the agricultural 
department. .\ igncnlltiral prodiiets whieh are not and eatinot 
be pi'odueeil oil the cultivators' own lands should he exelitded. 
.\s maiiv things as po,"ilile should he slmwn m action ; as 
I hese are alwavs eentres ot attraction. Popular lectures should 
he comliiiied with, jiraetical demonstrations. Farm produee 
should be arranged in sitliieiently large ipiantities to allow of' 
being bandleU by those interested in them. If these conditions 
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enii be attaiiieil, it is proliable that a lai'^ef iiuailief of 
sniallei’ shows are more useliil than tewer shows on a laroor 
scale. 

It inav be well to eoiisidcr the whole i|ni'stion of aoficiiltnial 
pubheation together, so far as it is niaih- tor tin- [uirposo of in- 
troiliteinu' iniprovenients into prai-tic-,', I ii sonic jiarts ot' | nili.i. 
^■el■nacular aorieuitnral Jonnials are i>siii i|, in s<iiiir infi.niiat ion 
wliieh it is (lesired to sjn-.-ail is s,.|ii ,,iit in l<-atli'ts. in oiln is 
aoain the oeiteral press is i‘on'iilert i| stillici'-nt. iihI in .Mailra'. 
an agricultural ahnanae in tli'- var ious \ -a naenlar- is publishi d. 
It is natural that in a nnttoi !iL-' this th-- ne-th' ,(s shoiilil dilli i. 
in each patt of [ndia. u' tie hibitsof'tho poop], var\ l-iiii 

whatevei' is dole- niU't bi- i|,iiio u • II .uel mii|s| I„- wriltou sunpU 

and in .such lanouau'e a' t h oiihivators |;uou , 'I’lii' lattor point 


Is Ilf iinpoi taiev. foi' t !e-r,- is .a ■i-atejoi jf .a i I'ansiat |o)i into 

tilt? Vernacular bn ui.ado b\ . a iioii-aLiri' nltitii't. it will aboiinil in 

[ilirascs and wor.ls o tally niiintol|i._.i:.l,. to the ■■! iliiiaiw cult i\ a 
ttUs. .\oain. any artitde. aiiv loatn r, shoidil bo short, porliaps 
not exectaliiio- a eonplo of pao,.,, s!|,,i|id .•oniain ..no il.-liiiite 

tact of the ilosoriptioii o| a -sinylo j,!-.,,' — whiol, it |s ilosirabb 
that the ,a/t)t should kieo,'. .at;d atfipi. with il lust i at ioHs 

w ie.nea I'C possible. 1 le- ,-ulai eai ■ ^lea-, u,.ai-rii. is a ililHeuli 
pant. A vei iiacular itturiial, whieii i,as m |,iii| 'on, i- oveei 
it it only has a laroo .-n.iuol, eireulai ioii atuono aetnal 
eultivat.irs, Snell a oin,nl,iti,,ii is ma w i v o.asv to n onf up, 
and tbo aoni.ailtural .lopa. i ,,i.a,t i,, (',., 10 ,! | 'i iu.-os 

tie.' O.ily oin.' in [lelia bv'Ahioh ihi- I,;,, i,,.,.,, p.dK' aeo,,|,i 

plisb-.il, [c-aflets, l„.,,,o ,|i,t,|i,ut.,| IV.,., 1,0 sppa.l iiion. 

widely. i,ut Inncb of tb.- disi libii' ion is u s,.l. 'r,,av.i|il this 
they ai m III llunbav. o.-iea illy nso,| , | j u e.u w it I, ,|oiu, 

'tratloiis of inipleinoiits u,,! methods, tor uistanco at .show , : 


i - 1 iti a hiniteil area wle-i e sp,.,.|al m-fil h is aris 
distributed without at tie- saue- tum- ai ranoim. 

an otiicfn win, ,-au explain tie- uitiir,- of 
Lven with all rli' si; pr'-.aitlious, the extent to 
iii’e ieall,y Useful is still [inihleiuatietd. 


■n I'liev are lan-K' 
' ton the pies, nr,, ot 
ill" Ullpl oveue lll. 
w hil'h siieli leatlels 
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( )t I'oui'se, It IS |)ossiijlc to use tlio ;iijnfcial vc-riiHCular pre-ss 
I'lir pulilicatioii ol a^oii-iiltiiial infoDiiatioii. 'I'liis is now vijiy 
w idrly l''•all, in liy tiir tin- yi'oiHosl aiiiount. howt-vcr, hmiom^ tlio 
noil .loriniiltiiral rlasst-s, Arlinlos ami iiiateiial am however 
litelv taken, and with a properly organised system of contri- 
Init ion. a eoii.^idcralile result niioht lie eviieeted to tiow from its 
utilisation If material i> .s'-iit to the press for this [lurpose, no 
.■Iforts should he spared to o|V( the eipiitrilmtioiis a pojiular 
readahh- fipi iii. 'Ill'll .1' likelv to eoiiini Old aitt.tilioii. 

W'e ha\ e now eoii'idei ed mo't ot the methods which have 
Hep'll adopteil |,i ell'lll e .1 U |di; eXtellsioll of the kllowlelloe ot 
a^iieiiltiiral im|ii'ovemeiit'. lint tle ie is one other to which 1 
voulil like hrietly |o refer, naiiielw the ti.-unni” ot' the sons ot 
i||ti\aioi' 111 praeiieal :ie| leiiltuie e|thei' oil the tarms oi the 
e/rieiih ni'al dep.inmeii', or m sp. eial institution'. This has heeii 
tilled on lo I e, ri III! e\ieiit at .Vtopiir. and ai'.. in Hoiiihay, 
rile A'hole mille| 1 ', hoUe\,|. ll' Ve t i 11 a 11 e \ p. 'li 1 1 1 e 1 1 1 a I st aoc. 

I)illieidi\' has I found in at t laet iie.^ the riehl ela" ot 'tudilit 

Hid tiiose who e line d" iio| hv aiiv loeaiis alwaV' wish to yo hack 
■ 1 iiii|ir'ive iheir ouii latnl Where tlm rioht type "f hoV' hav.,- 
oeeii at ir.i'" eel. .tiid wliefe tl|e I'ouis'' li t' h.'e 1 1 short aiiil pi'actli'al 
■iiroiiylioui. there hue. ho\'.e\er. heeii a oood iminher ol citses 
-I' -U eei" lint the wh'lle ■ | U eS t i . . 1 1 o f t ll e Ia 1 ^ e a p p 1 i CU h i | i t V e I 
' ip'h tr imiii'u I' at present d nihtliil. aiul a teiy con'ideral ie 
onoiiiit ot e\p,.| iiiieiit will he ii cpnred. ami that limh l dllh i'elil 
o'ldilloMs, lii'tol'e tile he'l method I' I'Cel tamed 

I mii,dit ie|ei t'l iiianv other methoils whieh cie of narrowei 
loplieati.iii, hut hive hi-en ol si i viee on particular cases. In 
el tain p'.tses hinds hate heeii cohmised with ^ood eultivat'Urs 
'Vith Vei'V o-real elleel Oil t ll e c ll 1 IMCt "r of I lie . I yrieU 1 1 U I C rouiid 
ihoiii them, mothers, individual cult lvaloi~ hat e heiui sent to 
iieA areas i.i leaeli the people round ahout them, their own 
methods, and 'o on |>nt aeani it must he reeootuseii that tluu'e 
Is no oeiieral im lhod ; ihi* eouditious dither so much trom place 
to place, and from provinee to |ir<)vinee, that it is absolutely im 
possihle to I iv down aitvilimo more than indioatioiis ot such 
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methods as have, in panieulai' phu'es. j;iveii .-niceessful lAsults in 
the past. 

In eoiK'lusion. there is siitiieieiit iiit'onnatioii in Imiul now ti> 
indicate that, in spite of its peeuliar ditHeulties, aoiienltiiral iin- 
proveineiit is not inipossihle in .any |iart <d Ir.dia. Tln ir is. 
luiwever, no roval road, -the progress is. an<l must he ter a lone 
time to come, verv slow. Hut, wli.ateser iin thoils In adopted, 
the actual process nuist he tlie same. In find the ^•uItl\ato|•s' 
real dirticulties. to discover a praetieal and c’ei tain ne ihod o| 
meeting' those dirtioultie.s. to eain tin- ^■o^tidell.■e of the p.-ople . 
the.se all must precetle any ih'linite .a' tempt at a [)iop:io;iuda It' 
the attempt is made to introdu'-e 'o ealh d mipi oveiin nt ^ u iihoin 
these noeos.sary preliminaries, tleiinot only uil! t'aihiiv ri 'uli 
hut \'hat conrideiiee theia may «il! h,- iind'-nnin' d, .iml 
proores.s in the future will i- neele iMid’-r. -00111,1. i!i, 
neces-sarv order ot ev-nts, try to ,.iti'iv tin eidtn aioi- , mod' 
and not somethino you imaoim h- -iii-.dit lo iio,,!. ],.( 
experiment he hasi d on iln r'-'|Uii' m-Uit' ■’!' tie- ia-.ii, and -ue. — . 
thousrh slow, will, if past e\p.-n. I!. ■■ h- u y ouid' . !'• 


'Ul'. 





PHTHOHIMAEA OPERCULELLA 

(l>nA SoLANELl-A.) 

Potnto Moth. 

I. A poUtxj pUnt «howing injur) by the tarve. 

' 1 . M<»th renting on plant. 

i. Pouto (a)>er »howmK evidence« of caterpillar attack in the masMe 
of «>icreuieiit at the eyea. A cocoon on the tuber* 

4. Potato (ul>er cut open to >«how damage caused by caterpillar, 
potato tul>Hr showing the track of the caterpillar and the pupa. 

6 Young I^arva 

7 Imago, male. 

} ,. feniale, 

10. Pupa 

11. Adult larva. 

JO KggH deposited at tliee>#» «if a pt'*lato tuber 




MXI'KIM.MKXTS IN TIIK .STnHA(;K OF SKElJ 
!’( )T.\TOKS 

lly II. .\IA\\Vi;i.l. r.KI'llUV, r.E.s.. f.z.-.. 

<1. K\*AN'S n.\. I, 

Uir-'t.,r <>• .\ . X-^rih-rn C' /V/fin 

Iv all "t liiilia w)ii,-r<' ]M)tat'"-s ai'i- i^rowii, the 

Inf .'‘ '-il liav' t" I'l- F jit for a lu iiod of .^L-v.-ial iiioiith^>, 
iiMiallv iluritia til'- iaiii>, and dnrina tlii-- time tln-v are extensive. 
Iv .attaekeil hv disease .'tlld ale eollsi i|Uently dltiieult to kee]l. 

Tliei'f li.'i.s 1 for y.-ai ' [east a very l.-irye ini|'ort ot seed -pot aloes 

iVoin Italy, and there is little douht tli.at with thesi. |M,itatoe.s has 
..Jiiie the |iot..tto-inoth whii'h is we|l estaflished ill Italy. .Myeria, 
and oilier countries on tie- Mc-iliterram an and which has heeii 
'iuead froni there to Ail'tialiaand other e.iiintries The iinpor. 
tatioii of the potato moth mU only let loose an insect .ittackine 
t he .a ow lmi j'lant , hut also oiu- which immensely iiici eased the 
ditlieiilties of lie- jM.tato-orowcr who stored his own seed : the 
]iesi attacks the stofi .1 pot U.I freeh , atld has iieCollle well estali- 
li'leil in India whole polatoes ate crown. 

I’o meet this pest It was neeessarv to devise a new nietliod 
o| 'toface ; there intt't he no aeecsS o| tile moth to tile potato in 
lic' tii'st place, that is. the |iotati' iini't he covered : It w.is soon 
toimd that storino the potatoes m a eh'sed space or in haos was 
impo'sihli' owino to the eiioriiious loss li'oin disease and a long 
sei i. s of experiments was undertaken to detei iiiitie I'laetlv liow 
ihi. potato could lie stored, so that it would not I'c attacked hy 
potato-moth. These cxpcriiiients were ma<le at Pnsa in 191!^ 
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and the results sve.e api.lied in tl>o (\-ntnil Provioees as (h-scril^ed 
below. . I 1 

Thei'»tato->nothisshowninall its .stages in Hate I ; the 
luotli is a small brown insect, wliich ean be seen in liumliaHls 
tlvlno- about potato tielik .and is abundant in bons.'s in wldeli 
potatoes are .stored : the ep-s are laid on the tuber, usually in an 
eve or on the under surlaoe of the leaf of the on.wino pl^‘'“ 

usually at the angle of two veins ; iu tlie plant the caterpillar 

becomes a miner, uiaking a bloteli mine 111 the leal (l‘late I, hg. 1) 

or it bores in the shoots or leaf petiole,, e., using the shoot or hml 
to wither : iu the tuber the caterpillar tuiiuels iu tlie potato 
entering at the eye and the presence of tin- catei pillar i, sh.mn by 

the black excrement grains oti the outside o| tin- tuner (Mate I, 

tig, :P, The full-fed eat. ■rpillar pup.ates lu tin- tub, i (Plate 1. 

tig. 5) or if oil the [ilaiit. iu any e.,ii\ .'Uient su.dii r "ii tie' l.-.iNes, 
st^lUri I'T iu ii 

The whole litVdiisf.ry upi-s about ..ne moutli ; a .siiegi,- 

C'vcle in March is as t.dlow s ; 

t:-. 1».,1 ... , . 1.1 Mu (: 

Koa |,at.;l„.,t ... .. - oi. ,. 

( aCt't paiar Iiia.t.sl -u ■( i -e, e.*-: ... ‘g. i -i 

Moths sinei eK.) ... ■ S-'O, \! , I . h. ! . .Ii.l j 1 

( Inc tiiuth ih u eue-' j'- i ■ -e 1 -1 Vi-.- . e i ■ Cs' ■ (- .l.'.Vi-ii. 

.. . '.'h 

1 . .Its 

A generation tiieii i.ik, - lioin toin t.. Use \\.-.-ks ..nly ami 
the increa.se is rapi.l. ’1 h.' liiimh.-r ..I eo'_;s |ai.l ..ui's, as loanv 
as S6 Ijfcing laid in one eas,-. 

The [le.sl i.s an intr.'.lu.-e.l ..le- an.l evi.li-nl ly it it . ..ul.l i.> 
prevented trom hreeiling in lln- seed jiolatoes, it woiilti h.- \. t\ 
much, if not entirely, elieeked, as it appar.ailly h.is no other lood 
plants iu India hut potato, 

I'llE Ib sA Kxi F.niMR.NIs. 

The exp'uiment.s at ibisa were done with a vi.-w o| testing 
the way.s in wldeh .seed-p'itatoes could he .stoied almolulelv out 
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Ilf iKAfh ol tlie pest. It' tlie moth cannot o,‘t accc.s.s to tlie tuber 
foos cannot In' laiil, and if at the time of ,-torino tlic- tuher.s are 
fi'ceil ol 1‘OOS, there call lie iioatlaek nor can the pest lirecd, 

laitsol 2.) seei.s eaeli of -e,.,|.p,,|atoi < were taken, picked 
o\ i r to >ee they were .-ouiiil ai,d >tori d : one .•-cries wa.s in 
ha'ket.'. another on mat.-- or liamhoo maeh.in.-' : for each .-ei if-< a lot 
wa> .'loi ed ill lime, lime .and keicoeic-, lime .•tnd lia[ilitlialiiip. a,-he,s, 
cliareoal. -and. -and and keio-em . -.md and iiaplulialiiie. sand and 
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potatoes', the yield per acre based on tlie aetual yield of the 
plot, and the total yield that woiihl have been ol)taiiied tVoni 
the whole amount of seed lelt from the tt.'i seers stoi ed : 
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IkI.U.s in TllK f'KNTUM. IV.i'iVlNc r^, 

Occi RKF.Xi'K 1 111. I,:,, i| tVolll a la|oe 

number of dift'erent plm-.-s in tli.. ( 1 ', ivinees. 

The (a op Is an important .,,'ard. 'll erop, uml In eerfain aiea- 
where the eouditions of elimat... wm, r mi.i mamir.. Mipply an- 
all fat ourable, it assuiie s e.iu^idi r.dili- iuipi.rlanei in the loi-.'d 
economy of that tract. For >..veral y, ,ar> It had b, dated tlmt 
the potato m-op at Uihindwara bad b,-,.,, d-adilv and r.apidiv 
decreasino in area and iii.poriane... mai tie- rultivation of tbh 
particular crop formerly so prolital,!.- >e..m..d tlireatem.,| «itli ex 
tmction. It wa.s ileeided to make an ..|e|ulry into l be emisi. o( 

this repmted decrease in area in I'Jiis.midlii t|„. ,, ,i„o „r 
year vi.sits were made to ( 'iihimlwaia ami ....veral other important 
potato-growing eentres for thi.s pttrpose. The damage was spee,|, 
ly found to be due to the ravages of the potat<em..tb | /'/o/,m.|,m/o 
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,y,rrc/;/(7/ () a |)i‘st wliicli at tai'ks t lii; lul)<-r.s in .st«ri-. eating away tlie 
,\'.s liftin' |iiitalii's ainl ri-mli-ring tln-ni useless for seed purjaises. 
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tVeshly iiuporteil .sooi.1 which conics trom Italy ami the iSnnth 
ilediterraneaii. Saugor potatoes arc importcil to iiiaiiy part.s ol 
the province, ami the jiest wa.s prohahlv spread hv this means te 
other important potato-eri)wiiio centres. 

Heniedial measiire.s were accurdinglv decided on last vear. 
The preliminary expcrinicnts dcserdied ;dio\e had indicated 
that the only pessihle means ol cmdiatiiio ihe pest uas t" 
destroy the eggs on the tuhef' hetoie storing lln ni lor SI ed, hv 
steeping them in some solution which uoiihl kill ihe leos i^ithoiil 
iiiiunug the gerniinaiing power oi the seed and then to stoi. the 
seed so treateti in lia.skets eovetino tin in e.inijih teK ttnh sand i>i 
lime to |,ue\ent a ticsh gtan-ratioii ti] nechs tioni doptisiimo more 
eggs on the seed tubers. 

Ihe tlltee s.*lutioiis. which had out-n tin- IhnI lestths m 

these preliminary trials, ue|. crude o,] ..mul.sio,,, eopp,., 
suliihate and hsid ar.seiiiate p,as|.. ’Pl,, p,,t dis<,:,,d.al at 

once as heiiig impraetieahle In (doitio,, to homo ditlieiili lo 
obtain in outlying viH.ag.s, it m ,i \i,.ni,.|;t poisoj, aini aeeidonts 

wele very likely it it h.ei i.oo,, ,|;>t uhnl od. as mH co i s 

are not panieularlv eaiel'nl m eanvnio .,ui ile- doi.,iU oj o\p, n 
ments ami do not hilly study tin most e.,f. msiiu.-tions 

Copper sul[, hate is now .,old u, many ccmtix h.a/aars m 
certain distrn.'ts as a reim-dv thi smut m jm.i, hm it oiieii eonmn,- 
feiToUs .sulphate as an iinjaiiity wln.-n ,, l.m.ie ,n|ii|. th. s. ,,| 

and the crystals hate aho to h. pound. .i ami ' ,i,--..K o,l ,k.' 

the solution, an op,. rati. m r.-.piirinc s.,in. :im, , 

Crude 0,1 ttnuls, on ih.-ro,oro ua- m.ahv tAo,; a, tie 

.suitade reniedv The ei„iih,o„ i, ,„„plv p. nr.d mt,. tp. 
rerims.te proportion ol water ami .,n,. d w„h -in k and ile 

solution rs ready t..i ireaiing tin- se.-,! 

I” the tnah made last vear, eriido , ,1 otunUioo was uod .0 
Saugmr.Chhmdwaia.i'aelttuarhi ami I i ■ .-named, ad, and tic e„p,,o, 
sulphate was -rud a, Hoshangahad and onlv .m a si'ail 


An acooimi ,,| , 1 ,,. ,,|,enitio|,- mnlortak-n at the,, pl.i 
will prove ot intere...t. 
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Ill Cliliiiiiluar.-i lliD potato orop ripoiis in Maroh aii.l potatoos 
\ven‘ .Atoivd on the 7th ot' April I'.i"'.'. 'I'lio oN|ioriniont wa.-; 
oan icil out hv a lai'uo inali oiiltivatur u ho i.A the head ot' all tho 
inalis in the neiohl'ourhooil, who hi >i(h s i-nlti\atino a laioi- aira 
ot' oanltu land is aUo a ini'inhor ot tho lo<-al Aorioultnral As>o 
i-*iation Hi.' was also \i.'rv soi-pMoal ot tho otlioaov nt tho troat- 

nieiit I'oooininenih d, Imt whoii ho midofst i that th'- oust "| tin* 

treatnioiit oiilv canio ahoitt ono .inn.i p'-r nianiid and tho tnlioi,- 
-o treat! il loniailii.d '^'ood for oiilinaiy pin poMV-, lo' oonsoiit. d to 

a trial, and treatiia nt and sioi.i'^. wa^ ntidi ri.do n lu toro ,t l;ir'_o 

asseivihlv of onltivatois inti'll sti d in th-- in.-ittii. 'I'lio iiiothod 
einploVei! was praetioally tin' saino as .at .''.in'.;or. hnl to .-iiiii'lity 
inatter.s the solntioii w.i' inado a liiia ui .-do-r. ono (whisky ' 
hottie of ei'inle oil o>iin’'ioii i" in^ :ni\o,| u iiii t'oriy I'ottlo., 
Witter in .a oahanis.d iron till' .'ind din d .'ind 'l"i'd a' hofor. 
'riu- inali • Naiiiiiii.d his tnh. i - tlif. . tiai, > diiriii'j- stoia'ji . loiool 
illy the rotten I'iies. .\tto|' tia- iast oNainin.itlon in tlo' Iniddh 
of Airyust. ho kept tho sm d nnoo-.a r. d .a, ho -:iid tliai thero was 
then no tear of the post iittitokino lii. mhi |s. 

The results ;tt tho tinio ..i' plantin'.: on tho ooih ot .'^■■ptoiiilioi 
1 . 0 , , aftei' 4.', inonths st..ra'_'o al'- st.at.-d i.. low 

x\ »'.T- '-i i;; '‘V- : . 
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villaye-s ha'o asked to have tin- tnoihod di-iiion.strated. Tin' dost 
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most ooiivonient ami praotieable iiiatorial witli wliioli to cover the 
seed tuliers after freatiiicnt. 

For storiiio small ijiiantitics of sced-potato.-s ordinary l>aml 

haskets arc verv coiiveiiieiit. Imt when laro,- ipiantitics ot seed 
have to he liandled the preliniinary i-o^t is rather excessiw and 
the space rei|uired is oreat. 1 lics<‘ and oilu-r htlle ditliniities 
connected with the use ot haskets were pointed out li\ Ine 
P'l'owers at Sauoor and Clihiiiilwara. At Siiioor iw., eons 
([ e'ou = oi- mils.) were st^-epid in crii'le oil emulsion in tlm 
ordinarv wav. A liamhoo mat was placid on the floor ot the 
orniown and covered with sand, a layer of potatoe-. was tlieii laid 
down and covered with sand and anothei' l.ayi r on the top, the 
whole heinu' tinallv coveiad with '.and. 1 hese inhei-s we|e stori.d 
for months, hut niit'ortuiiately we|e n,.i f.oked at teoul.arly 
and tlie up[ier tuhei-s also ooi nnco\e|ed .as eaie was noi taken 
to kee[i the s-uid jifopeily oVer tic in. 

The I'lesuhs are. howe\ei, eia-' .111 aoino ,as ,, ron'idei(d>|, 

saving ot seed was etfeeted and with .1 Hiile 1 xpeiieiie. a I lili 

cation ot' this metliod slioiild piso. si|,.,.. >st'ul, 

M i-* rtf K .. 

■ Mty. ■ " 

it- -- 1 ' t ■ 

1' ' '7 -i* -l .-I . I Mut 

M’ 'i. 

the natural wa't.ioe ,iii sioi.e.o- ni .-'an'_;or is ahoiit e'.i per 
cent, and in this e.as. il,e top |;,y, , .,f Inheis siiti'.aed lioin 
attacks Ilf the potatieino' h eate| pillar, as th- pioteeiino laver ot 
.sand was ill [ilaces removed tliro-joh ear- |ess|,e,,. 

In coiielusioii. It niay lie a'serieil that tic residis ohi.aiicd 
are flUtinetly riicoiir.toino foi one vear's demonstration. ’I'lm 
loinedy is simplr-. cheap and etheaeioiis and when potato o|owei,s 
heoin to teailise the ic;cessiTy tor roinpletely eo\'erino tlc i?' sreil 
with .saml and leoiilarly ooint; over tit. -ir . stock m tlii' rains in older 
to reject rotten uthers and prcvi-iil the .spivad ot I'tinei, there seeins 
little douhl that they will he altle to eoinlial this pest suei'es,fidl v 



Till-: KFl'K.’IKXCV OF THK -IIADI FJiOCFSS 
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1!i '• ri.AKKK, lie 
.ij ■ f .'It" ■„i Clin,, •! t.ii.. I,/ „/ 

\ N I • 

> < 1:ANKI;.ikk 

Thk i xpcriiiu'iil- nc.iil. ,| III ilii, w, |,. uiiel.-i tak.-ii 

N> li','! tlie- . tlil-icll.-V e.f t||.' MP tll.'ll -1 Il;.II l...ilill.,r ,1 

'"Ini' Vi' U''- a'4" I'V S. M, Ilaiii. Klian I Jalimlur, A>'i'ialit l)ii'i,c- 

t"i "f Au'iii'iihuii'. I'liiti.l I’i"\liir,', ami km.-.Mi t!i" - Ha.Ji 
I’l'"'"- ( ' rtaiu !i I'liiiiral iiiiiiiciv. III. lit' . II im'..lii ii,.tli"il' 

> 1 '"' il ''iv liiij.ulai alimlii; lami li"l.|.| aial .itli, i' 

iim I" 'iiL'ar liii. i'lly Ir.'iu |iii,', n, an ar. a \tjtli a Iniiir.-.i 

'ii|'|.ly -it' r im-, 

rim iir.ii'. '-. i' t..i. ui'll kiii.u ii i" n, ..l a . 1 . tail. ii .k >i'n]iti"ii 

Hi tin |iayi'>. ami lam In .'ii t'llly il. ', !il., ,| jn Ikirmtn, ;;i ,,r t],.,. 

I p ‘I liiii'iit "f Ayi ifulttir.', I'liil.il I’l'A 11,.', Fur llir li, iii'tit 
"I (li"si. wh.i an- m.l aM.- |,. ..l.iaiii ili. i.iia'imil ■imim.ii, it mav 
im Mli"m il that il (•"ii-'i-t- mially ;ii l .iiliii',; il,, jm,,. jn a 
"'''■'"I till' f "pi II palm, .iiiaiiy.il t..u,.rk m HiUiim .imK' i)\ . i' a 
111 ! nari . ill >ui'li a iiiaiim r .-m |.i la.-iliiato . . ..miiiiv ..f Im 1 . ami 
l'i‘"lm'i' 111.' yr.'iihia! Ii. alimy iirmm'ary ('..•■ tin im.,liti.il iii. iIiihI'' 
"I I'lai ilmaf ii >11 ml ii nhii'ril l.y tji, um rut. .r 

I 111'-'.' iiimlifirat i..im r.^nsml in aililit.y -niiial] i|tiaiittlms ol 
illliltr Siiiluiin ( arli.iiiat r M.liitmn .'iml llir |ui.'.' .'t //ik.,'. 

til tlm yrailiially tvaniiiiiL; utmi-'. ami iriimvimy tlm 
'>.'11111 liy haml. It in an lasM-nlial (latlifr nl' tli.' pi'Oi't .'s. a.a at 
pii'sriii prai'tisi'il, tliat linn- i - ni>l ns.al ilnriny tlm clai itii-atiiin 
I Im ii.'i' lit liiim lia.s lim n ail\ m-ati'd Itv inanv a-^ iiki'ly t.i I'lihmn 
tlm liissiit auyar, ami iaini|iarativi' Iriali' >>n a laiym .arale with liiimtl 
•‘till niiliinoil jnicoa will Mhm tly he umlci takon by this 1 )t.'pjirtinoiit. 
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Tlie first thiiiij to iloteriniiio is tlio aotiiiil i-lfioii'iicy ot tin* 
process as at present workeil, er.. ; H'ov miieli of tlie siicros,- 
that ooes into the factory m the juice is ol.taincl in a iiicrcliaiil 
able firm in the first ami scoiul sii-ar, Imu much of it yo.'s liit^ 
the molasses and scttin, and Imv.- nnicli of it is inverted and des 
troyed duriny the pna'css ,,f tin- riianilf m'lir.e The umrk of tin- 
(lepartiiicnt this vear was eni, fined tn attempts t.> •ditain satisfac 
tory and reliable answers to these 'lUestnuis. 

The faetorv selected I'V the A-d-taiit Ifireet.ir of Ayn- 
culture for the test was situated at lliraon in the Kalcdiana 
Tahsil of the Allahabad distriel. It b.hmoe.l to Hai Kayho 
Prasad Xarain Sineh Pahailur, Thakiir of IJaraim. and t.. ihi- 
oeiltleliiail "e desire to oth r oiir inosi heirtj thank' \\ ithoiit 

his help and co-operation tic vouk e..ii]d ii.a have I eari ie'l out 

The factoi'v was provided with a - i dler mill by Me-^is. 
Harris Oc (_'o. of tin- Napier Iron Work'. Madia', driven by a 
fi-horse-pow er Hornsby oil ■•noim , and e.ap.dde o| l■rn'hln'.,' '-fo 
inauiids of cane an hour die roll. W'-ro 1_ ineln - m di.tim t. i 
and fs inches lone. A 'team diit-ii e*ntiitno.d was in tin* 
course of erection. Ian it was imi ii'e,| tor tin .-vp* rimeiita! work 
The latter was carried out w itli li.andolrii - n in.c'him'. 1' inehes 
in diameter, described in liiilleiiii I U oi’ tie- I 'niteil I’l-ovim-,-- 
Department of' Ayrieultiire. 

The etticieiiev of factories n-ite.; tin- ptoe<" ub! 'aiv within 

certain limits : the skill of the ^iioai i'oih-r' m ilu' a' in oile-i 

processes of suoar manulaetnre i' tie- iiiiii'.rtani f.-e ioi, ’Ihen- i,- 

evi rv rea.son to belii-ve that this la'-toiv c -i tvpn al oie- and lliat 

the fii'ures obtained imlicate .-in .-ttie|.-ni-\- that i-.-tn U'liallv bi 
n 

expected. 

The details of the actual wcirkii|o of ile pi-oe.-^, were mU 
interfered with, ami w*-re prei*is..lv uhai tln v wruld have b.-em 
if the ex[)erimental control had mu ln-i-n m pi oor* 

i'lie juice as n l•.■lme from tic mill was w* i'_;le d. ami sampled 
III each sample the amount ot siiei'iise. die amount ol’ '_d'ieo.se.* 
and the s[)eeilie yravity was detormined hv tic methods, ih 'cribeil 

*■ I !-•' 1 -ft fi, •• T -- 1 in ? ;u f o . r. c, !• - t : i f - - i ,i- n i .> 
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hy tlic authors ill Hullotiii 13 of tin.- Iinp.-rial I iL-partiiiont of 
Aoricullure. 

1 lio juiuo \va> tlu'D takfii into tho ovajioi’ator.s aial hoiioh 
into ‘ rail ( iiiassi'cuito). I Id- scum, i i-iiiovi-d <luriiio |(Urificati(,ii, 
was, after ilraiiiilio, w . iohe,l, sam]>l<'.|. an, I analv-cil at tin- i-ihI ot 
i-ach day's um k, 

111 ,' warm ma^ — i.i'Uit,- from tin- i-\ .i[ioralor' wa^ 't'ji'cl in 
ojiurras (hot 1 1,- --haiM il , .an ll>•n \ i-K li'ildini: ahout ilolhs, of rah , 
until it wa^ i‘, a,|y |,)r ,•■■nlrifuo.^tlr,o Th, i,-noth ot' time that 
diMiild . laio, lict'oi,. ma^s. .-nit,' pi ■ ■,lu,-..,| hy ihi~ pi,.c,,,s ,l.-posit~ 

I maximum amount of .'rynaU \ai i. e hiu it is e..|,,i,l,,nai hv 
ilios.- I'Xperieime,! in th.- \v.,ik ma t,, I,.,- uml.-r I" ,la\s, 

I In- cxp'iim, ntal hoilmo h.o.an "11 .l.anuaiA Ihth ami endcil 

(aiiuaiy “(all, 'I'lj,. e, nii iluu'ati'.n ..f lln lii 't -ainpi, s .if 

mass, I’UUe eoiniin n.'. (| ..n •l.um iiy “ith. aii,| eontinU' ,1 uiiti! 
I■■ehrual v .ith. appioximat. ly .-lOnli,. 

hai'h ,la\ ' yi'M o| 1st snoai' was air . 111 , li, \'i , n.'lieil, ami 
a ivpres, niatit.' s.impl.i s, nt i- th- ntia! i.iiior ,t..i\ f,r aiiaivsis, 
1 he mi'Iass, s I r, 'In i In* I st simai ' w • i . • hoi 1, li mt " , ■on, i 

1 1 iissri.-uit stor'd in “hurras, ami alha'.',! t" st,in,l U wa-.-ks 
led'oia- nlrilu“atin“. Finally, tim s, ,-,.n,| st^ar .md tin- n,olass,;'s 

(rmn th,' s,.,.,,nd inass.-.-int , w, i. w. iitled, s.impl.-.i, aiai analv- 
\\ In n mass, , lilt,' 1 ' u ork. il up int" simar, lie 
whieh It is stor'd. 11,' I'rok'ii, an.l tin massieiiit, 

(h'' hi'olo-n pi, ' as. 111' scrapnm m. I'.w.x.r, 

1 he small loss troiii this s,,nr'a was ,i, t. linin' ,1 h\ W' 
iil'ik'-n yhiirras, t.al, iii“ a r, ju ■ s.-ntatn • 'inipj, . and 
I In- 'jhli'' Isa .aiiii t h'' 'U.aa 's. m it 

1 111 ' op. raln'iis r,a"ri|, i| ahoi,- ,all"r,l th, in eessaiw ,!ala for 
di't'a nimino tin' ,'thi‘ii mw laiUor ot tin- h''ilii:o pr.aer ss 

I In- in\ i's| lyat loll ol tin- , lli.-ii in v ol the mill is indn-aloii hy 
die p, re, ntao,’ .'xlra, 31011 was not iimhrlak. n It was.i.cnuai 
I'la.hi.sahl,' t,, inipos,- iiior, . juantitat i\ , , \p, i im.ntal w.'ik .'i. tin 
^lall than ,•,> 111,1 r, as,,nal,ly 1„ carii,',l "ir, Tin i tli.-i, nw ot th,' 
"(ill is o| ,•,, Ill's, ■ a most important point in the , conoinieal wi k- 
("4 ol th,' fai t,>ry ami shouhl !>,■ ,lctermin,',l wh, in-\, r a m'w mill 


, s, ,1 

thtirras ii, 
erap,,i from 
n.'ver ,"ni|>h-t, . 
hiiiu' tin 
'I iiiiat ino 
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is erected, Imt it does not utleet the .|iie.stioii of establishiiir; an 
accurate control of the boilino i.rocess. 

The composition of the raw juices us.-d durini,' tlie 10- days 


xperiiuctital boilino i 

s oiveii in Talile I 
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It is a well-known fact that tie- .inn uiit nt .Tvstalhsalib 
suoar obtainable- from iiia.s:-eeuite i- v.-ry c.in'iih'iablv mtlin-nccd 
by the ([uality of tin- juice IVom ivhii-h it i,-- nmih-. A com 
parativcly siiii'ill inerea.se in the .amount of olncosc in tin- juic' 
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(■.'Ui'iiiD :i ciiiisidcnililD iliniiiiiltioii in tlii- r|iiaiilitv of crystalline 
>iiear, olitiiincil rniiM tin- iiia»ecuilc. ami a iirnjdii tionate increase 
in tho aiiiniint n) sucrnse I'i't in tin- ninlasscs. 

’I'lic i-x iii'iiiiD-nt s thi-. yi-ar aflniili-il an njijinrtuiiitv nf prac- 
licalK' ||l•Imlll^t rat III;; t 111 - iiiijMii tant point ’1 li<- i xaininat ion of 
I he raw juic.s (Talih- I I -liowi d that tin- earlier -ainjiles were 
jiMoii i in ipia!it\' a-. 'U^ar proiliii o|s than those cxainim il towards 
ihe ciid Thf irlual pi rci niaoo of ^uero-c was not min h loss, hut 
ill, a roiitaiin d laiyi i amounts of ohn o-i- and othi-i -olids in 
o.liiiioii. whieh pi' Vi-ni viii'i'i'" lioiii erv'lailisino : that is to ..av, 
ili'W had liioli ohio latios and low purity eo., tli'-n nl', 

'I'll' im tlc'd of s|..iino I ii' in siuaii ohiirt.i' i nahled Us t" 

■•■lit I ililoat' stpaiM'i'K' lie m a troU: tie dith-r'-nt siimpli.-' 

'I |ui''i', ainl 1 ■ ' '■oiT. lat'- ill" \i'-id "i' siV^'ar and moiassys with 

liw eomp'i'ition of' il,.- jui'-os 

I'm. 1.1 11 
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II I>t .lU'i nji-laNM-s; 

Oh ina'-^fi'uit''. ilir :i\< raL:* f< 'iii|i> '>!! ii ‘i; ink-r tVi'iii 

If uia.l, I. i,\ iTv^t.-iliuh :ihva\‘> 

a' i'Miiip;iny hi'^li rafi^.s aiiil 1<>\\ pir'iiv . iHoi. nis 

In l.'tki' IWii i'\rtliipl.N. ill' inh'O ki'ii.d nil flir H-fll \ ITlll 

■f.'inuiuy rnnianii-il 1 ■ Hi ^ «>t’ I ts ratio waw vorv 

aiiil It'S |iurilv ('oa-tlirnait iou. ih:,. 7^. 'I'lio 
iiia.'.NcciiiiP yidilr-d ‘JJH77 of su^ar rrvsials whoii it 


wa,'^ 
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centrifugated. Tito .-^ugar wa.s l.adly gniiiuHl and dillioult to 
handle The juice boiled on ‘-’--’nd January eoiitained Onb 
olucose, the gluco.-^e ratio wa> imieh hover :> 1, aiul its purity 
eo-ertieient high, ei;.. S'd'S. The loas.seeuite yielded bb'S ^ of 
crystalline sugar, nearly 8 percent, more than that obtained troin 
the poorer iiuality juice. The percentage .,f suero..e in both 
juices was almost the >aine - 14i'.7 in one. and If":! in the ,,ther. 
This may make all the .lilfeivne.- betw.-.-n profit and h..^ in 
working a taetory. 

The cane.s of X.n'thern India cntaiii a higher jicremtag. 
of glucose ami impuritio in >ohiti"n th in tlc’-'^ "t other countiie-. 
and the results contaiueil in laid. 11 b.;ir ..ut lln- author.' 
contention in a previous publication, that tin- tir.'t eltori' to 
improve the Citne ot the'.' pi o\ iii. "'. troin a 'Ii_mi iii.inut.o tiiici 
pioiut uf view, 'hould tak" tie toiiu "t '• !.''tliig and cultivating 
varieties, which riiieii umloimly ami at ile le.piir. d tine , and 
which viehl a [Hire juic , . o;., w nii .i ingn punlv eo . tliident, 

and a low gluoo'c rati". Tlii' m jU't a.' iinp.'il,int when 'Ugar i' 
made indirectly iVoin gur, a- wi.cn g i' ma.b' dir.etly troin 
cane. 

The Weight and e.>in[io'itioii .,f tie- pro.iiiet' — ! 't and '.mi 
suoar.s— linal molas'c' — 1 'l ai,.! gnd ma". cuii.- md ib. gbnrra 

O 


waste are given in 

Table III. Ti,. w-igbl ,11 
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The percentage of juieo extracloil Itv the iihll used at Baraon 
was not Jetenninoil at the tiiiii- of the control of tlic i)oiling 
process for reasons already stated. Ex[>eriinent,s have indieateil 
that not more than Go —t;,') pt-r eioit. of juice can he e.vtrneteil. 
The yield of sugars anil molassi-s I'xiifes.sed ns pereentage of 
eaiie, on the assumption that the juieo represents G.') per cent, 
of the cane worketl, is as I'ollows 

.\ir-dried 1st sugar ... hlo percent, of tin- total weight ofeame 
Air-dried I’nd stigar ... I 7i') 

Molasses ... j'.'h'i 


The total amount ot im rchantahle .-ng.ir is -light iv h -- than 
G per cent, ot'the total weight ofeaue. 

A resume ot tie,' vield- and lo— ot -uero-.- i- oiv..|] in 
Table V. 

T'alti.t \' 


The yields and lo-s— i,| >u.'r e.ileulated a- pereentag, - ot 

the total sucro.-e ( il„ ) ,1,..^, ,p„ ,,, 


the juice are its follows : 

Ft'! cent. ol total sin.-ros" m l-t -ngar Gti tt 

” ” -lid .-ngar ... I .Vd 

" ■ I' itial mofissi-s ... 1 li t; 

Si'um . t'7 

f diurra Waste ... I'l 

Per cent, total .sucrose inverted ,uid de-imved. . . I D tl 

.N[amdiietnre .. mOd 



KFKICIKNCy Oh- THE “ HALH |•|(OCKS.S ” : CI.AHKK ASH liASEhUKE. 37 


The vield.s and li'.s.se» of sucrose calculated a,s 
total wuiolit of juice worked ii|) are oiveii 

percentage 
below : — 

,Su"i-"'c in fst suoar |i"r ci-iit. juice 
•iiid .suoar 

. 6-05 

. -3 -.35 

Miilassi'S 


IScuni I, 

•GO 

,, (ihurra \Va.'ti' 

•17 

'Suet ".sc in invcrti'd and dcstruyi-d in tli 


[ii-iiccss of inanuf-ictui" iier c nt. jui"" 

L’-tni 

Tilt'd .Sucf"'" |i''r c'-nt, jui". 

. I.VlL’ 


Fill- i-x'i'i'y loo lli«. 111' lli.it iiilo thi.r tactorv in 

til'' iiiii't.', .j.j't 111'. 1' "litaiiii-'l ill III' l'|■tlall!•^lll'.• t'li'iii in th',- liii il 
'U'4'.'ii-.'. .'t'.i 'J in th'- I'l 'UlT'O' '' oi'l in tin '-’n'l sii;,'ar. Th'- 

. tlii'i'.'ii'-v fiii't "|- "I ill'- li'iiliiiu' IT'"-'" i- tin rt t'iri- .'i.rJ. 

Till.' |iTill'.‘l|i ll 1"" 1' liy ill\ '■r-'l'ill llli'l il'-'U-tlrtinll lit 'llrlii>(' 
iliii'iiiy till- li'iilin'.i- I't' til'- juii-'- ini" I 'I iii.i"i-'.'tiit'-. aii'l tlii I't 
in"la."i'' int'i -JimI ni l"' riiiti 1 lit' 1"" i-.-inn"l I't- ili ti-iTnini-ii 
iiii-i rtlv. 111 i-Hit'i' 11 "! "Illy i- til' -U'-f"'' tnvi It' ll, I'Ut n l■"n'ilil■r■ 
alili |i.ii'tiiin "I ill' inviit .'Ii:_mi- i-- ' .o.ini"li'' il .tni! i-li.iii-'-il. anil 
i.,iii!i"t 111' inii'ril .iii.-ilvi ll- illv. Ill'- I’l-'i "‘ly t" ' I'tinniti 

ill'. |ii^> liy iiivi|-'i"li aii'l ll' 'I I il'-t I'Mi I' t'l li'-t'-l niliii', iiith tin 
'^O'-at' 't a''i'Urai'\- |l"■--|l'!l-, ri' i'V "tin |- I"", alnl t'l l.ik' tin 
iliiii'i-'-ni''- liLtiiii- Thi' I' i-"ni|iai.ii ll ' ly > .I'V m a |'l.ini liaiiiiliny 
'111 ill ijuantili' ' "I jnii-i-. ivli'-ii- l""r> i-t any ni iyiiitinl' 'tu-lt a> 
'|iilliii-4 tin- )iiu->' "ll ill" wav I" tin- ['.-iii', can 1 " I'ri vintiil 
I'll' tiLinri- I !* 'J I "|iri'''-nIiM'„' [i"i""ntaL;i "I tutal '■iicr".-''. l'"'I liy 
nil' I'siiiii anil il' 'tni''ll"ii (liiniiL; ln'iliny inchtil'-s ill" 'inall 
nil "liaiiii-al In.'^i-.', uliii-li m-i'iir itili in-" tin "ariiaL;" nI tin- jlilO" 
ti "III t In- niills. alnl t ll" n iii'ival "I tin- lini'lii-ii 'Iil;.-ii' trniii tlu- 
'■'-ntrit'uyatiii',^ nia"lun">. 'I'lii .'i- arc vi-ry Miiall. ainl "ci tainly li" 
nut "sci.'i'ii 1 iir I ,! |i"r ""nt. 

rii" aniiiiinl 111 inn'i.'i'in .-iiiil lo" iluriii,!j ••\a|'iiratii'n is lar;^i', 
-oi'l is. I" a ""rtain "Xtcnt, th" n-'ult "I ti'ina raw and acid iiiii'os, 
111" t'lticii'ia-y Ilf I 111’ |)riu'i.s.s wiuild Im ii on-ascd. il s"nu' snitahlc 
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,.r -I,.. ,K-i,is ..!■ th. im'- '»■ 

„|,h„„S..|, l,.ilin.. -ucr.« in n|,.„ |«n« nl»«y« S'vo In 

oonsidemble aeooiiiiH'sitioii. 

Good result. Imve not Ihou nbtu.u,-.l I'V wr.rkers n. tl.es, 
provinces hv neutndisino ,h,> juic with .,u,ck hu... : ,la,d< .uusse- 

iu, teiuul low 4 ual.tvsu..u- arc. .id t.,h..l-.-, lucid, 1 1 .s poss.idc 
,h,t this IS due to usi.,- vcy umch u.ere luu.' tluu. .s .uwessa.^y 

tor ueutmlisatiou. Furtl.er cxi.c.-.u., ..ts a.-c, howcv.T, desu-ahl.- 
l.efoi-e a tiual .lecisiou is yivcu on th-.- incrits ,.t hum.o, 

Sodiuni carl.oiiatc. which G . iu|iloy, .1 at luesclit. to ViU tly 
neutralise the aci,!s is uusuitalde. h.•.•aus,. th,. so.luuu salts ot the 
neutralised acids aiv left in >i.lution. Iiin.h r th- ciysi.dli.sation ot 
the suo'ar, and iniuvasc the aiiiouni "t nio|.i,'se». 

It is su20est,'d that tiuely around . arhonate ot liiu,- would 
be a suitable ucUtniHsino iiicliuin. b.e.iuo- it uould not ton.i the 

objeetkumUe co.UpoUnilsWltllMlc.oi-. -ha. cau>.' the dark-, ■olou.a il 

niassecuite. when .a sli^lit e\ce,-~ liiiio i' u-' ,i. IIm.i " nil. 

moreover, he no ilanoer inns, n-xei- of it, a> ,t .s in.duhle in 

water. The ,,nly ,li>advant.ai_i. uoiil.l h,- tie- fillenno thioiiyh 
cloth, nece.ssary as th,. jnie- jia— from the -.lanlier to tin 
evaporator. 

The su(..rose lost in th- ',.uni tit- to n-arly ■> pel ,.ent 

This loss is avoi.iahle, and ,.ould I- r-dm- ,1 t.. ,-rtainlv inU nior- 
than one per ,-ent. hy th- iw of oiiiahl. -iU-riu.^ apiMriitu. 

Tt is ditHi.'uh to ohtain ot th- -itiei-n,.> -f otlni 

processe.s ti, (.oiiipar- witli tlio— ...'ie-ii in ihi> hnlh tin. 1 i.' '■ 
are not yemrally pnhii.di-d hv oi-h fetoii- a. oluaiii th-m 
As far tis thi; author.' :ir- aw.-ir-. non- h,\i h. -n |inl)li'ln,i m 
Tnclia. 

TlUi Jllltliors IlHVi- i Jilil*- T-i r«'|t r t<» Ii -'Illt' 

of efticieiif'V in th*.- \\ » -* linlK tiii, ' aiitl 

factory rf'Sijlt> of 10 >i-a.>on.s, work ni • 


* ' -n'l,. Kjv:’ • : • • • W ■ lit-i—G, ‘A... 

Finlioin. V'd. !. SMI'.- ■ .r. i-t i \\, 

1' nn of I';-- 1 .OT.'if .r--). 

+ SGil.i-f'.-. '•? K:i‘-o.rx •■II :v r. ttit'- r i I-iv , ^ 

Ocftrleg?. fnf'riMO' lift) MU'tT I- t.rit.-i!, N“. 1.7 V..:. H flti’;. 


.. r } ' .M. W, -• It I . 

' . ;■ ,:r i!>.' , i, ! -r ‘ 

K-' i’. . ii. If. i'r ti- 

* •’■‘M ;i24. 
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T1k‘.':(' iiidiciiti; tin; i'i.'.sulls aeliiijVfd by Ktlir-i- jiroc(-sses, and 
ai'i' ('ciin|iai'i‘d witli tliiisi' obtaiiK-d at Uaraoii in Table \’I. 


Ta1:1.K \’I 


( 11/ /III I ijlrn nri' .< ,,J ih/jfi-' iif 0/ hoiliw) Ii.nil 

'/'(iiluniii:,:. 


. r.. .V 1 . I I , : 

1 .1) > IvT If; 




Ijy . UT * f 
I'.* f-icv. rii-' 
ir; 

v/j:. 


11*1 Sn.Mi' 




! iis r'f t . 1 .'kii'i *!• '• I ••>.••1 

in ' Af.ii* t 
' l . ‘HII W :> f ‘' 


i -f 


1 ‘ ' 

I-M, 

r..> I 
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1*0-1. 





M' 1 


n-sj 


1.11 


1 i r ! 

' ' u I . 


IM. 


i"‘! ■ ' ' >> '• 

! ta >11.’, u 


r 1. 


|•..l 

1 


I‘c!. ' 


I 


Tin >'• ;ir' ii '1 ♦“j wanl t<‘ ii i!iiuii>r iii aiiv 

u.iy til. llll|..■|■I,lllI |i,iM j.|:i\ iil bv I la- " und. r n \ ii w ill 
till' lr\i\:i! I.| niaklliLT III India Til. \’ llldlrati . ll. .\VnVi r. 

till’ kind I't .■..iiipi liii.i-- tli.il li,i\i t.' I.. Ian. .1 in .i. \ a 1. .]iiiin tlii‘ 

illdlOt 1\- III tlll> I'.iUlillX. Till- I lli.-lflU’V nt .ijH’ll ji.all b.iilina 

iui|)l..y.d ill tin Uadi ]>riiias-. .‘aniint In.j'o I.* a|>|iri'.U’li lliat 
nbtaiiii il willi 111 . id. I II jilaii! . iii].l.i\ iiii; \a.aiiiiii i'\ a j>. .rat inn, 
but It sll.'uld lint bi I’litii'iMil ton M-vi-r. ly tVi'lll this |>niiit ,.| 
VI. w al.iiin. It iiiiist bi- n III. imIi.'h .1 tliat it . iiabl.a. sunar to 
bn iiiaiiiirii.-liii 1 .1 ill |i|,na « ith a limit, d 'Uiii'lv of I'aii.' win i. 
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without it none would be luude. 'I'he point to be eaiet'ul abcMit 
is to see tliat it is eoutiued to its ptopei- splicri', that is, workiiio 
uj) small i|Uautitie.s td’ juice : and not einiiloyed in lateo t'aetoi ies 
where other tonus of plant would be more eliicieiit 

It will be seen from Tabh \' 1 that faetone,-. in other 
countries with tin- most improveii ami up-to-date methods ot' 
maiiufaeture are stateil to be aide to ree.iver nioio than .si) per cent, 
ot the sucrt>se in the jUK'e as .a ini-rehantabh- eoiinnoihtw In 
the Java results tor the to \a..ars i '0',e. l;nw, alia adv I'elia red 
to, the average was SD'- with a juw puntv \aryino from 
8 : 3 ' 3 — 

These taetoi ies haw- tie- -adv .uit aO' s .a eXpeneniaai and sk ilh d 
management, and the lat'st maehue ry : ami tli'A' work on 
juice of somewhat higher purity ti^ali al'o jaooueod in thi' 
country, h i' mu likely that t.a-.-ton. s . n.-ddi'le d in India 
wouM show sueh a hioh '-then a;,. v eoiit inu- ui-K . at h ,a~! noi 
until eoilsieleraide improv.-m.-iim jjae- b.-.-n inaih- in ihe puiil\' 
of tlie juie'e, and it- ulm-.-so ,.,,)in-nt i.,u-,-r.d An eiheieiiev o| 
'0 — 75 percent, culd. howev.-i-. i.;m..|iaidv 1..- ,.xp,.ei,.d with tie- 
juice at pre.scnt available-. 

It is ge-lieraliy ■■oli'.s d' ■! ih--,’ i-o^-- Iitr-ai factoi'i,-,, ,,1 th, 
type- erected in Java and ll-aw.aii. o- ev mk dn'oilv fr-mi pile., 
have little i.diance at -ui.-e.-s~ m 1 pp- i Imim , om .p ili, r- -isoii' 
being tlie scatter'-i! disiributioii ot tie ■ aie- e|,.p 

There Is. ho\\a-\..)-. no r'-.-i..,n -a- to wbv .i 'inali .-tml • tii'-n-nl 
plant working t'l oiii i iio_.-joo ai-r. - ..! .-.m. .. i-.a,. .and i-mplov 
ing eafiuun •-vapor.itioii .ami iinpro-.,, d ne lieid- o! e| o iti.-at ion. 
.should not be- a siiee.-,-_ Th.- thlH.-nPv -n pr- --nt s, , nm to 

be as such a plant has not bitb.n., i i- .jinr- d. Nom- ar- 

on the market, and eonso.jmntly tie iniiial .-.si o| dosipniim 
and electing it would (ee soim-what prohibiiie*- ; loori-eser. tln ro 
ale mi trained me-n availaide at r'-astiiet’ijlf w t,, ee-ia k it. 

One ot lie- most u.-elul lines of work that eould be laki-n 
up by the Agneultur.ai Oepartim-nl would b- i he .-xp.-rimental 
working of a I'lant of the type indicated abov.-, ami, if -ueees.sful, 
tfciining itieu Uj uiaiuig*: it. 
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The imlli'irs desin; to tiikc this ip|ij»(iituiiity of thinking 
thi it collL-agUfS, Kliaii Ikihadiii- H. M. Ifadi and Sy'-'il Zaiiiin 
Husain, fill' tin- 'ahiahlo a>si.staiiee alfordcd in obtaining the 
|■l■■-ults ifi'iirded in this ai'tieh'. 



A(!HK'L l/rrRK IS Till-: KAI'HIS HILL TRACTS. 
HllAMO DISTRICT. 


Hv K. T1 [i>M1's1'(iNK, i:-o. 

/‘r< 'D'y ■?/. >'<v . lii'.itn-i 

[, >'/? '/'?/'<»,; iiu.il I'J> 1 ln’ Knchiii llil) 

Tracts of the Hhaiiui 1 )i-'lrict an .area d' ahmn 'J.ihki 

^i|uarc niilo. herileriiei upnii tie- Chile-'- rr-'iiti- i-. t-- tin- ii-ii'tli 
lit the Shan States — li- twi.-i.li tie- ih-_'r'-i-' --I l.-ilittel- '.’I'l.iaiel 
■J.5-:30. anil it' liin'.'itu-l-.- '.'7’ t-- Tie- uleih- -■! tie- trart i' v.-ry 
hillv — apart t'r-iin tin- t- rre---', tie- ar---i' "t’h-M-l --i- le-ai-ly h-v-'l 
land b-.'iin,' t'crv 'inall in-l'-'-l aiel e"nliie-(i t-- \--r\' 'inall |iati.-he.' 
scattered her-; ainl tle.-r-.- in tii- -I----]! valh thr-inuh-iul tie- hill.' ; 
i}r to soniewliar lar'ai.‘r ar-.-a' h. iril-iin-.' nji'-n tie- lare-- 'tri-aiii' m- 
I'ivers ; which, fur a ■.'r-.-it p-irt ■■! tle-ir e-mi'--, !ei\\i-ver, ihiu 
ra[)idly hetween hiy'h hank' -if thr.iu-_di -1- - p y-irn'--'. 

The elovali-m ahnve '■ a h-v--! nin-- t'l'-ni ah-int .'eei f 
(J.iiOoiir 7. not) feel ; snne -i! tie- hi-.-le-'l [emit' ri'iie/ '-nie-what 
abru[itlv to a.' niuch a> '.leio ft., t 

II. t -Th-- r.iintah Nave--' tr-mi .ih-.ni 
L'O " to 11)7 '. Tie- variali-iii "I ti-lii|i--|-atui--- li-'ini piai--- to [il.e-- 
ac’C'iT-ihno t" tie.- eh-vate-i!. i' \t i-\ --on'el- i-ahh- |-',\- n ni th- 
lower el-.-vation.' the wint'-r t- III je rat nr-- i' l-iu, whiLt fr-i't an-l 
.stroiio winds ant very l■onlneln in tie- hitle r i --'.^'ioii'. In .'le i 
terc-tl valleys, Ir-'st -ifti-ii o--i-nr> a^ lou a' -J..'iOo to,-i i-h-tatioii. 

III. .So't.N-. .-Fh-' snrtai-f- i.-. tr- ijn- iitl\- eo\i.ri-d with roek' 
and breccia, and th- 'oil for lie- ne-.-t. part i- of a poor lioht 
santly nattir*-. i-iontanini- litti- nr no -iro.Uie- [natt*-r and "I -■ 
reddish colour Ihe slopi-sare o- ie-rally vi-rv 't- i-p. tliotloli tle-\ 
taiy' coiisiih -1 aiil \ . atei in tie- ahsi-n-a- of \(-o--tatiiin tie* .siirlai*' 

soil with any small iiinonnt of oroaiiii- Inal ti-r it innv --oiitaili, i- 
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waslii-d away. Tlii-si- slia-|i (nrii.ii risiliy' at. an aiiydi- 

111 VII ili arccs (ir iwcii 1/0 ilr^jn-i.-v tinin tin- linri/.iiiital), a.v wall as 
till- iiinra- yi iitli- niii s, ari- laryi-ly iiiiili-r “ 'I'amiyya ’ ciilti\'atioii. 
w hich is cai i'ii il Milt miller what ;i|i|M ar t'l In- alniM.st iin[iM.s.sihli- 
c.inilitiiiiis ( liic kiiiil mI' ' iiil ajipai .-iitly iliili-riiiy fruiii the ahnve 
.iiil\' in hciiiM "t a much hiiijliti r, iiist\- i.il cmImiii- a]i|icai-s te 
I II M.si ss c\ci jit iMiial fcitihtv, In-iiiM cajiahh .it |,rM(|uciiiLr H m|- 0 
,'rii|i> lit jiailiK' in .viicci »i\ I- yi ai > ; atl. 1 which it i.v left tallow 
till aimthci [ici iMil III - ../■ 1/ V. .'im : n.it ..ii accMiinl nt aii\’ M/'cat 
. \|iai|sti.in lit th. v.iil. hill h. i-aim,-, alt. I ' .i|- Ij c|i.j.>, tie- jiailiK 
isvaiii'iy the culti\at..|s to il.M-lii|> a hitti I tavt'-. Tlii.s kiini "t 
-nil e\isis Mil what i' kiiMwii.i' tin Ikilaitiiy iiil-_'e. ainl nn many 
-it' /lie siiiiilal h" • le\at. it I iih.'i - ami '!m|.i- tnua/iU tin- ea>t "t 
ti'acl Ileal' tin ( 'liim t'i..iiii' r 

The 'nil in '"ine ..t’ ill' \ all. v- I- \ . r\' ncli. ot' a dark hr.iw n 


cnll, 

111 ' an- 

d e.'i' 

ilv 

WMike. 

1. 

I.UT 

ih. '.- 

vail- 

• \ ' 

ar< It*' 

whei-i M-rv 

w idi 

■ and 

Ihe ; 

III 

a e|' 'III 

•h 

■^-al 

1' 'irie 

tly limit. 

-1. 



l\' 

■/■/,. 

/ '. 

./,. 

./ 


//..mi 


/,.. 

‘"'.'/--I 

Intel mat ii 'll 

•ilitailled 

la re 

elv 

li'.llll 


I» 

W 11 

la. . 

K'-l 

. K.,\ '■ 

.. A'.'i'talit 

tsn|ierint. 

■lldelll. 

K n-hill 

Hill '1 

'ra.-t''i. 

Th 

. IV 

ai. many ditli reiit 

■ I'lln 

:■> 1)1 

•• K 

ar 

hill' .1 


■(T 

ill], rw ' 

.1' 

tin 

y .-all 

tin-lllSelvi ', 

‘lilt 

th- ir 

h.aliit' . 

4’ lit in; 


iii'l i 

'V't. Ill 

' ..t' 

a'_'l 

•icltltuf. 

are much 

-ilik. 

■' ;ui.l 

may 

hi 

■ ih'scrd 

tl 1 

1 a^ 

..in . 

Tint'. 

,il 

. , h. w 

'eVr!'. livilie 

Ill 1 In' 'anil ill 

't 1 

i.'l, Mth 

'■1' 

T ri «• 

. ' who 

I'lae 

t !>' 

'Olli. W 

hat ditl.'!'. nt 

Ill'-tlnnU. 

Th 


• laU.r 

In 

Ml 

villae. 

' .qi 1 

,:t 1 

a-. Ill tin Kachiil' 

iiiii 

tl'Min 

I'll!' 

I" 

-mt ..| 

\ 1 


.'Iilv " 

in .‘I 

■ th- 

1 Ml m < 

it any yr. --it 

ml f 

rest. 1 

'IMIM-' 

Iv, 

111. • 

N 

■auvMi -ii' 

■ 1.1- 

-h.iw lrih 

a m.iun 

1 •• 1 ! M 

Mil' r: 

i.' , mil 

ahllme 

to 

r th- 


j.arl 1 

'll.' 

liiyhe't 

inhy. s and 


I 'I'act isiii '4 a inii-i ih 'I ril.'l i\ . 'V^t. m .4' I Uliieva .'lilt iv.il n iii. 

1 In- Kacliiiis til -.u|>|>.>si'ii I" ii.ixe III ell in j'M'vnssii'li .4 
thi.sn hill' till' a |ll.■l■l..d lit'!,-." than loo yeai'. hut jir'-M.iUs to that 
lime the '• 1 ’alanines. ’ a h" warlike rac- .Iriveii .>ut liy the 

Kai-hllis, iihtaiii.il a iiv. lih I lar-^olv hv talllieva .-ult l\ at ion. Ill 

milch the same wav as the hitler race dee' at the jiiesi iit dav. It 
is lint kii.nvn ter w hal ji. lied tin- l’;daune> h.'ld j'Msse.'snin ot the 
'"Uiitry, it i' iiiijie'sihh' to >av how l.iiie this .'Vsteiii ot 
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agriculture lias hero beoii carried out, but it soeni.s probable troin 
the appearance ot' the country aiul the growth of vegetation that 
it has been contiuueil for several centuries. 'Fhe Kacbin buihls 
hiinselt' a conijiaratively lai'i^e bou.se with a low i,Mass-thateheil 
roof, the eaves of which almost touch the eronml. 'fhe roof 
erenerally projects at both ends beyoml the livintr room or rooms 
of the house, and under the shelter so formed bis cattle. I'owls 
aiui pip's are enelosed or tind protection t'rom the elements 
These permanent houses built on llaf or levelhal jiiecesot' ground 
are roitphly prouped together in small villapes in suitable, 
sheltered, accessible places, where there is a pood water-supply on 
the sides of the hills, and a village or house is rarely removed. 

The bicad-wimier oi' the family, however, does not usually 
live here throupiiout the ve.ir, .\t tin- time >if i-uttinp and 
burning his taunpya (always within tie- jtirisdiiuion i-t' hi' village 
but otten at a long distance tiom it I. In- builds I’oi biinsell a small 
hut ill which he lives until his eiop has laen harvest, d. altei 
wliieh he returns to his village toi tlie remaimler ot tie year, 

.\[kTIIo1is ok ( 'Cl.l IV A1 ION. 

1. /he, ,</;/-/ < pl.ietis.-d by. all till' hill tribes 

and is tile chief meaii' of ,suhsi>|,.|ie.-, hut the Kaehin aloiii 
appears to earry out liis i.iiitivation in a s\ ,t,.||iaiii- ni.'iiiiier. Tin 
area at tile disposal ol'aiiv Kaebin v iliap'- is oft.-n i oupbly div idi U 
into tile iei|uisiti number of bloek, aeeoiding to the h ngib of tb' 
rotation — eaidi bloch beinrr eiillivated m turn. 

Taunpya eiuiing take~ plaeo diinnp the drv weatln r .dioiit 
the inontb of March. I In- eiiltivaior. alfer euitnig down tin 
trees, shrubs and other g''ovvtb. eb-ars a stijp all around the an a 
to act a.s a tire-puard to the- adpieimt are;i.s .and sets tiie |o (In 
drietl lirusb wood. I be ti'i es me not , as a rule, eat otf i|u,t !■ in ai 
the surface of' the ground, but stumps projecting 2 or:; feet above 
grourul are lelt, \ ery little actual cultivation is carried out and 
cattle are seldom iisi d for this pur[)ose. though on the more 
accessible slopes a rough harrow drawn by bulfaloi s or biilloeks is 
made use of, 1 he seed is u-sually sown during the early rams by 
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i|ilil)lin;4 into siiuill “jioekots” of .soil loij.sf-norl 1/y tlu- aid ot'a lioo 
,ii maiiiootie -the distances apart of tin- pOL-kct.s and tlof miiid)i-i' 
.if si'fds vart'iiio with till' ilitl'i'ii'iit (,•|•o|).s sown. 'I'lit: al'tor 
cultivation is also V(UT sliydit and (.-onsists of I'ouydi \\eodino anil 
lonsfiiino ot tin' sui lacu soil hy nn aiis ol tin- lioi- or nianiootit, 

1 h reapino a yood deal of thu '•traw is h-lt as stulihh- on tin- yround. 
If,, III/ 1 , lie. , 1 , 7’oi/, 0/1/0 ill, r, ( 1 , 1 , 1 ,,- Xo difinit'- 1 uhs of 

rotations arc lollowod, hut it is va rv si Idoin that inonr than twn 
cl iips ;u n taki'li otf a pincn of find lirl'oii- it i.s.ioain .allou id to Y\ff 
I'all'iw, .\ roininon practii-o at i licvatiotis hi-lou I’.-iOo ii i i is to 
yiow till' first year a orop of' i-otton and tho >' ciuid y< ar a nop of 
paddy. Till' land IS thi'ii .•dlo\iidto ri-tnin to it- juiiyli' state 
dilliliy a period \aiyiny fioin 7 t" I L’ vi-ais. .\t olevatloiis ahovo 
L’.jno loot, one erop oidv is taken, iisu.a'lv paddy oi in.d/e. 
■hoii'^li ill lavourahle aspoot' iwo er.ip, niay ho lak' n, ^\'he|l 

left tallow, the tauii'.'yas in soino I'laei s rapidly lua-.ia, olothed 
with small tfoi s atiil shiailis, hiit in other part', ospi ciidlv at the 
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di oiton iho rotation, which to tin' Kachins is of no sni.dl iinport- 
iiieo as the |iopnl.‘it ion heciinics more denso. 

•hie other rotation previously remarked upon should he here 
"'•ted. namely, the lit to l.-t-yi'iir rotation carried out on the 
I’alauny ridoc and other placf.s nc.'tr liWcjii. This is nelieved to 
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be rendered possible by tlie pai'tieubirly tortile soil which, tlnmyli 
it differs very little in iippearatiee from most other soil of the 
region, is said to be capable of producing !> or ;» crops of paddv 
in succession, after which the grain lieeomcs i)ittcr and unlit for 
food. After a rest of 8 or yc.irs during which only tall, coarse 
grasses seem to tb)urish, the land becomes again suitabh' for 
cropping. If the cultivators' statements .are cori'cct, this will be 
an interesting problem for investigation. Most of the Eastern 
slopes on which this occurs arc absolutely devoid of trees or 
shrubs, but are burnt oil .and eultivati-d in the .same wav 
as ordinary tauagyas, except that a plough is usually made 
use of. Cultivation is licgun in good tiim- and is well carried 
out. 

With the Vawyins or Li>haws th>- method is soinewh.at 
different, 'L'auugyas are often burnt without previous cutting, 
i.e., with the trees standing upright, .and no lir.- belt is mado 
for the protection of surrounding areas. I hi-y do not adopt 
any iueth<jd iii tlieir cultivation, but i.-.ach man .appears to burii 
hi.s taungya when .aiid where he tb. ls inclined. Th'' result of 
this is, that enormous areas not reipiired for s.iwing are oft ,. ,11 
carelessly burnt down, and to this syst.-m is gem-r.dlv attriluited 
the great damage to fa-ests don,- within tic- region oeeupii.-d la- 
this tribe. Enormous areas :o-,- ii..u c.iv, r> <! with l,rai-keii ami 
coarse gra.ssts as alre.uly ile-scrih-Ml, Though tin- area occupied 
is large, the trih,.- is a small oii" :in,| (.-..nsists of some is siimh 
villages, and a total of Ug’ l'amili,s. As tlc-v g.-m.-r.dly occuja 
only the highest and stc,,-[,esi parts ot' tic- hills, they ,lo not, as ,-i 
rule, grow any cotton ,u- much paildv, hut ,■onlilc■ tlu-mselvi-s 
largely to the cultivation <d' maiz,- anil a kind of small gi-aim-d 
buck wheat called " Sh.'iri .Mam.' 

In the Lapye Kha vall,.-y ih,; lollowmg I’otation is ol'ti-i 
practised, ''iz., the first year after liurning a " N a, inai/e is sown, 
the second and third ye.ai's - .Shari Mam." tlie fourth y,-ar opium, 
after which it is left fallow at least in years. If th,: soil hapjicii' 
to be gooil, the station may he Imigthi-ii.-d hv growing opium fu 
:i ijr even 4 years in succession hefirc the laml is b-'t falfiw. 
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IT. '1 'I'vrfU'i- (jidti rnliijii — In some parts the area uiui<;r 
(jri’iiccs i.s ootisiilerahle, and tliis .syst(;in nt' cultivation, wliicli i.s 
x'liio cncourai'vd, seems to be orou iii'f in lavour anion" the villaocs 

o • ' •“ o n n 

iiisscssin" land winch is not too stceji. Sonic of the finest vallevs 
u'c now terraced almost throughout, and in many places aloii" 
he border they are cultivated by the transCrontier tribes or by 
he ('hiiie.a.'. In the lowi-st parts of tin- vallevs the soil on tln-se 
eiraces is often extremely fertile ; but in this re"ion .'Ueli soil is 
• ei-y limited and by teri'aeiii" the steeper hill sides, where the 
■ url'aee soil is e.vtreiiiely thin, the subsoil is e.vjioscd with the 
■i‘snlt that for a loiiy tune verv |ioor crops onlv are obtainable, 
rile labour is also very "I'eat ami eonseipieiitly the lazy Kaeliiii 
•eldoiii undertakes the work unless lor.-ed by necessity to do so, 
\lorf‘o\er, ■'the Taun"\'a " is m-eessary for certain "N'at " festivals 
ir ceremonies : heiii'e terrace cultivation is unlikelv to eiitirelv 
'•eplace this method. 

Paddy is the only crop orown on tei-races to aiiv "teat extent, 
rill' cultivation is generally dom- by cattle, thouudi on narrow 
c-rraces it often has to be dom- by hand. It is often in'i"ated 
i'om some small stieam or tif-liei ruiiniii" near hv. The 

.'ield -except ill the bottom ot' tile \alleVs— is "ellefallv VelV 
111 .r -otteii oil the iiewly formed terraei s imt more th.iii the 
.'ield Iroiii a t.iuii"V.i. I n several places the liyures obtained 
I'l'l'e ,) to Li ha'-kets ot Co, arse p.iddv pet' acre. I h*‘ paddv railed 
' laLfu "town on the terr.aci s is "em rallv of' poor cjualitv but 
li"htly superior to the tauiiyya paihly caihal Shav .Shan".’ 
[he teia-.aeed laud is, as a rule, cropped everv year and iieVi-r htt 
allow. The Vawyins and other inhalntants of itm more eho ated 
eyioiis do not .idopt this method of’ cultivation. 

III. (riri/'h C -.Vliiiost every p'‘rm uieiu Kai'hin 

loiisehold has Its sm.all ptteli of ^eiialen, fiami a tew sipiare vards 
o halt an acre in extent, adjaci-nt to tin- house. It is surrounded 
i.v a St roiiy fence and is \ I'l'v Ire'pientiv situated on the lower 
ide III the house, so that tlm c utle manure is readily swept from 
'■'■ shed, throu"h a hoh' in the t'ema>, into the "ardeii. In tiaci, it 
'■'Sm'ittly hap]>ens that tlm uritm ami li'iuid part of the m.anuri' 
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flow from tho liRidened floor inti> tlio garden. This miiimre is 

but rouoldy spread, tlie greater part .4' it ivinaiiiiiig near tlie 
liouse, but the garden soil soon becomes very rich. Cultivation 
is carefully carried out by hand .and good garden crops an- 
obtained. 

C/'ops <T, -nil'll . — The chief erops-are as follows : - 

I. Podrb/ is the chief emp grown nil taungvas and on tlm 
terraces, but unless the aspect v. ry favourabh- it docs not gri>w 
well at altitude.s over 5,i"io feet. The cuhivat.a- -ays that it is too 
cold. The varieties grown are very eearse. On taiingya it is 
dibbled ill, and on terraces it i- either s,,wti broadcast or irans 
planted— generally the latter. Tim yi.dd is stn.dl, th- mark-t.s 
are local and the price b'W. Tim dith--ulties of transport prevent 
exportation tci better markets. It m on., nt the elimt food crop-, 
but i.s also used by tlm Kaehins for making Kachin be. r (''Cha 
krat cherru which is llavoured with ragi. 

II. M'li'.c is giMwii for IoimI eoiisumptioii — largely by 
the Yawviiis at the high"!' dtitud- ' : bttt aKo bv ilm Kaehins. 
It is dibl.ded on taungya land. 

ril, B’ol: Win'll (railed ■ ShariM.atn’)|sgrownontaun- 
gVHs by the Yawyiiis in tlm highest I'-gioiis only lie- grain is 
verv small — not more thin ha.t the siz-- ol the l'>uropcan 
varietv. It is used as a food r-rop for making cakes, imt also 
largelv for inakiiig liiptor. 

lY. is gri,)wu by th" K-iehiiis in sm-all i|uant ities lor 

flavouring their lii|Uor ("(Jha kr.it |•lmltu land .s. Oobeo m 

also sometimes grown for the saim- purpose. They are si,wn on 
taungya lands. 

V. B'-ai'S '< n.'l /'co.s’ are grown thioughoir thc'e hills, but 
not in very lai'ge ipiantilies. 'rimy .are dibbled on taungya 
lands generally w ith simm other crop, such as maizm whii.h acts 
as a support for tlm bc.aii phiiits. Tlu-v are ol'iioi sown alongside 
fences or tree stumps, which also aet as supjKu ts. 'I'hc markei 
for these ns also mostly local, though some o| them arc li'eipiciitly 
to be brought in the Bhamo bazaar under the naiim of “ Kachin 
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])('■." Jlore Rifain tlio export is proventoii Ity the difficulties of 
transpor t. Tire followiiro are a few of the eliief varieties found 
oi’owino hero : - 

(o) Dolirhn-i ( “ I’raino lep " (Kachin). 

(/<) /Vr <(.'■('' i/o.s rnicnrni nx ( ■■ N’ino. Kriino-fShapr'e ’ i, 

(c) riil(/rt,-ix ( 1[ Kr.iiti-u-.Sliapn’ ). 

{il) F'lhit riihjai-ix { ‘■San dii-Si ' ). verv pfolrahlv introduced 
laKdy. 

(f) {t’lyrnii ( " Iaizi-Shapr(' Turn or N’oa-si I, 

I / ) I’lxiiiii x,itii->iiii { " S.in-too-.si ), 

\'f. t is ^o'own in tie' fsit hills up to ahniit 9 . .inn feet 

liieli. The,' lirst erop .ifti-r hurniny .1 t.iunyya is yericiMlly cntton. 
wliiel) is I'nllowed 1 y paddy the next ye.ar. It is liil.liled in the 
-:nne way as ti f the eilier er. 'ps. The tiln'e is shert iii staple 
mill soniewliat coarse. The se.d cotton l.efore yinniicy sells at 

.'ihoiit I ,i Ihs, pel tu| and anv not leijuifed f'oi' local coiisnnip- 

ti'iii appears to he cairied aero.s the tVoiitii r into ('liin.i, hut the 
'■•tal produce is at no time very lar'ye. 

\’I 1 . /’n/v'// I 'iihi i, carr ied oiit m sin, 'til patches. 

The o ed is sown hi-oadc'ist, eitlcf on tauteyva Ittrrd or on a patch 
,'l I > rniatrently cultivated yrotind near tin- villaye. 

f hr tannyvas ir is yeiicrallv an mldit ional crop in t he rota 
I loll, licliiy sown the year afler the main crop (or the '.. ennd 
main crop as the e.ise mav he 1, his h. eti taken otf. It yioW' 
,'li. Imt as the export of opium is prohihited. snihei' ni for- Initic 
oiisuiiijit ion onlv is yrou n. 

\ III, '/h/eo,,i Is eiilli\,iti li on tile hyht soils ot sonic cl 
■li" i.dleys, i, specially the lavi-ji'' vallev. wh'’re it rs said to ytow 
axiiriantly on the red soils without tiiatture. It is sown ;uid 
: tinted out on drills in the ordinarv way. 

IX. M'lxhh-l. Sir.:/ and a varietv of 

ii ui'hitaeeous fi nils are ttlso yrown 011 l;nniyvai — tisually mixed 
mtli the main crop and at low ehoations ehillies are soinctnnes 
ahivatcil as a separate crop. 

.X. I’ol'iinrx yrow Wi’ll a.s a yardeti crop, and Irilit trees. 

' pecially peaches, are to he found ;iround most ailltiyes the 

1 
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result of’ their distribution by the Assistant Superiiiteiidoiit. 
Thev, however, receive scant attention and tho produce is. as a 
rule, very po<n'. 

XI. ir/iiot 0,0/ 7 ) 0 /'/, ')/ are newlv introduced eriips. which 
have been sown under the direction ot' tlte .Vssistant Superin 
tendent — in school yardetis op by .a lew seleeteil eulti\ators, in 
several of the chief villages. Witli wlieat. and in one place with 
harlev, considerable success li.as been .att.iined, 

were also tried in the same wav, hut w ith very in- 
ditferent success, 

77m Litj'l' iif ,■>< tised are of the simplest kiml .and ililfei 
oulv very sliyhtly from tlv'se used m Hurma pmper, (in tin 
lower levels, tho terraces and tin- oeiiiler slopes, either the single, 
liutl’alo pl'.myh or th'.- dotihle huif do pi. mob may he us. d : hut 
in manv places all tlie .aiitivati..n is eaiai".! ..iii i.y hand \sith tlc' 
aid of a klii'i ot' hoe of mam loti.;, .Vs in th.’ e i'. "I most ..th.'i 
hill tribes, everv Kachin carri’ sliis ".l.’ih ’.r lar-c'. . heavy. I.la.l.-.l 

knif.,’ in a kind ..t' sh. -ith slnii'.'' ..ver tin 'li. .uhl. a. Th.- hla.l. 
is usually aliout It- inches loiej; .-in.l lii..a.|. i and h...avi. r at tie 
end tlnui near tlie handi.-. It .\.i r.a.Iy t.. h. usi'd f.n 

cuttino, diooiiiL.' oi' any ..tli.’i kiml ..t w..rk t.. whi.’h it . an h, 



Iy////.., . te, .Ilutralo..' .-ue l-ir'.'elv’ US. d ill th’. wdl' Vs I'ol 

cultivation, and Command a lii’.di pri. '. at'otm.l th. '-lii. r pa-hls 
producing tracts, as t’.n’ exampl.-, i[..ar l,w. j.'. ami in tie- .M aul.oiec 
valley, which is work.oi almost eiiiir. lv l.v th.’ ('liin..'. , ih'.U’.th 
part of it only is (Ihincse t”riii.irv. In tli'-s.- \alh V' euli i\ at i. .n 
is Very carefully carri. si .>ur. tii.- lan.l h.-imc turm .1 uj. in laiy.' 
lumps in order to induc’e a. rati..n a l..n’_. tim.- Ii. ioi.. it is r. .|uni..l 
fur plarulny. The vahu- of tins op.’i’ati.iii app.’ais i.. h. fully 
recognized by thf’ cultivators. 

Biijjiil are also made tis.. of in certain " Xat e.-r. tn. .iiies. 

Bullocks are sometimes us.’d tor eiiltivation. hut ar.. x. i v lar'_o'l\ 
used as pack animals, I houoii si..\vi’r than miih s, ass. s m 
ponies, they are cheaper and serv.- th.- piirpos.- v.’iy well ..n th. 
steep hill paths, A.s the Kachiris d.. not drink milk, rattle ar.. 
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Hi.t kept fill' milk prodiK.'iiHii, tliouifli )jn:i-ili)i'4 himI rciuiiij,^ Hrc 
rAiTii il liiit ill iiiiist plnces. 

/'/i/' an- ill all plaivs -sDiiicliiiii.s \(,-rv largclv. 

Tli'‘v .Tic‘ alliiwi il tu run wiM aTuuiiil tin; villam-,<, r.^-diii^r on wild 
ii], lilts, Touts and (ill'ak lull tln-y ai’o aKu P-il on a kind of paddv 
meal (simplv p iddy aTound-ii|i u itiioul liiiskiiiTtk mixed with a 
I are''' '|uanlity of water. 

.1/a, m Vel V lit t |e pTaetl'i-il, except as ahoVe il, perilled. 
,ii the oardeii lands altacheil to tie- lioii>,-^. In some of ilie 
ir'.'eT VlllaOis, lloWe\eT. llm d To] l| I' I of pio~ III id I'at 1 1 C a I'l 

-lid to he collected aiid applieal to tin land. 

i, Olleof the l-hi. l' lllliil-tlltie- l/wilje 
o, the ali-eiice of' reads -■ \eepi irr iow paths eill aloiio the 

iidl 'ides. .all eei,„l„, proiluce, etc.. ha\eto if varrieil on ],aek 

liiiinals. .V'ses, innles, ponies and hiill'M-ks are made Us',' of f'oi 
dll' plll'plSe. ( 'oase,|He|,(|y Olllv tile ha'i hulkvalld most vain 
idle pi'oilii an h” pi'otitahK' ii.an'j'ort.-i| lo lihanio o|' otlie, 

lli ll'l^et inc I'elll I'e 



THE CONSTKUCTIOX OV C( (W-l [Ol'SES. ' 

Bv ,IUHN‘ SPEII!, KrSr.d 

The ivqiuiv'.iient' of modern life di-imiml :i e ol |nii'ity in 
our food supplies little divaiiir of in pivviou' oenenii ion.'. Milk is 
no exception to the general rule, and in order lo niitain pure milk 
it must be produced bv beidtliv cov.' in healtby 'iirroimdint:'. 

In the construction 'if hou'e' Im' the aeeomiiiodation d emv' 
intended to [U'O'luce milk, either f'l' consuinpiion as it laitiie' Imm 
the cow, or to be made into cheese or butter, the main reipiiremeiii ' 
to be kept iti view are the lullowitie ; — 

(1) The milk pro'htced .'lemld iiin liitle rok nl ln-ine 
contaminated either by <lirt i.u' di-ease. 

(2) The atiitnals should etijov tin- lie.-t nl health, ami be liee 
from risk of infection of any kitid 

(3) The design of the building' slim. hi b'' 'Ueb tlial the labour 
of feedine; ami cleaniipir the cow- sbonid be reduced to the niinimum. 
while the Comfort of the anitmd' 'heuibl be tin- oreate-t wlileli it i- 
possible to eive. 

(4) The Olltlav should b>' such as will add a- little as pMs'ibli 

to the cost of jiroiiuction of the milk. 

While it is comjiar.itivtdy ea-v, where the reipii'iie skill i- 
available, to provide new buildin;:' wbicli will metU all tie' above 
requirements at even a verv mialerat'' co.-t, it is miieb more dillieiilt 
to alter an existing biiihiinp^ so that it can he made as suitable lor 
the puiqiose us a new one. '1 hat should i.ot, however, lietef owners 
and occupiers from makine alterations on the Iiiich .-1100,. -ted, a- 
under suitable guidance even the mo.si un.'ali'f.ielor)' builditiL's 
could often be much improved ;it modenilo cost. 


V'.l. XVl. 
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I or ( i)\v-ni)L'SKs : 

III a cnw-lioiise, the |)i-iliei|ial 'ietail.s ivliieh >lioiilil 

rcocii'e cnii.si'itTatiDii are tlie rDll'iiviiii; : — 

Mtt', iiielirliiii; aspect and arran;(eiiient witli re;^ard to oilier 

illlildilles 

r.iiisti'h-ti.nt ,if ill,' liuil'iiihi. inci iidin.L; the ualU. roilj 
llenr, iliaiiiaee, aii'l u ati-r-siipidy. 

Iithi'it'l/ iliellldilii^ arraiiLteiiielir ol stalls stall 

diilSMii'. Ijiiidiiies, teedini; troiiyhs. iiiarilire and urine channels. 
|iass:e_fe-., etc. 

. lo -.Spo, e. ineiiidine.' lloor spaea . 

\ , ii'ihili,iii, inchidln'j the various methods hv 'vliieh this is 
it tallied : and Li-ilihii'i. 

Ill, > 1 ), — \Vhere ttlef.- Is the . ippept It 111 t V '4 selectie.ii. tile 
-lie sllilll!(| he milde|:,lelv h|eh Slid drv. e,,nve|iii-nl Inf the Sllpplv 
'i I'.iddef aiiii foit-, the preparati"ii and 'terace ,,| icdiiie stuif,, 
de'i'eiieoal III the inaiinre aiei iiiaiie, and should eive e;is\ and 
aillile acce.ss In tile nearest |ia'tlire vvitll'iuf intertel'etlCe with ■■|||,-r 
steidi. and aitlciit alVoiaiiiiy the I'aitle an oppnrtiitiitv to sirav into 
'ill' ]■ parts o| the larm hiiildiiie', etc. In the des'i^lline of a com- 
teiv new set ol larm Imildiii'.s this,, can nsiialiv he all provided 
'■vit'eiiit aiiv yiaeit ditlieidtv. It is when a new laiw-iion-e is heino 
:i i led ii) e,\ist;tiy hiiiidiiiys, and more es|'eeially wilt 11 no part o| 
these has pfevioiislv liven utilised lor dairv purposes, that the eia at- 

■ 't lillieiiltii's oeeiir. in such ein’iimstain'es. it is sehloui I'ossiiile to 
-I' t all the details worked Oiit as omuplelelv as Van he di lle wlli'l't' 
■vei'viliine I, new, hill with t’are and skdi thi're should In' no real 
dillieiillt in eireeliiio eoiisiderahle improvenit'iit on the aieraee 
’siildine ol tile present dav, 

U Idle shelter Irom heavv winds is dt'sirahh'. no vow-house 

■ 1' add have any huildliii;s, Mivh as hav or straw sheds, or hiiildines 
aiipied Iw othi'i kinds of stock, ereeted against the sitiiMValls [|' 

a hnililiii^r j.i one sueii as an open Ironred slndltr lor iinplemeiits. 

de ohjvvtion fail he ui'ue.l against it. hut anvthiny whivh would 
ta'i'i'lere with the proper veiililalioii ot the e.iw-htuise should he 
: taiaal somewhere idse. Land is not so very costlv roiiinl the 
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avei'aire larin tliat tlunv is any I'xciiso lor croualiiiL.' Iiiiildiims 
top-etliei'. as is not inlVcijiiently tlio cast-. 

n'<(//y. — I'hr walls inav be ot' any niati'iia! wliicli is pli'nlll'iil 
ami cheap in the district, and with suitalilc pncaiiliims npiall^ 
aood huildinits niav be crcctC'i ol stmiv. brick, concia tc, wmid. ni 
w'od and iron. !l oi stone, nr brick, all mil'ide nails 'h,iuld ln' 
neatlv pi'intsd. and inside ones plastered, or t:ictd with hrieks, 
either enamelled on the one sidv . ,, 1 ' hard pressed \\ here 
phi'terino is adopted., cement should lie U'lal loi- a heiLtlit o; 
six feel from the floor. .\h .ve that tie snrfac shoo Id he sinooi h. 
and of such :i iititure that it can be either uai'hed .-r lime washed. 

If the Iniildiiio is to 'i'e ot wamd. or I and iron, all lipriuhls and 

sills shoill'i be of crcijsoted liml.er. I he exir.a expense n iil Hot ia 
ofeat. while iht' life of the hnihiine will at l. a'i hi- .ionl i.il 

— \\ bile ativ kimt ot' i-. ..limj maliria! mav he ii.iopiio, 
with more or U-Ss advaiita'je in i iiriter.iar d.mtricts. a « • odeii is ot 
covered with slates or ti.e' should i, ei\en tie preteiene. , ,\o 

matter what is the material u-e l or a hat ihe .le-iun o! jli,. hiiihi 
ino. in every case in this cotmirv it shoidd heopn, n, the i-id'.o 
ilther coniitries with more 'even- ehiii.ai!' iliati onis !na\ toh rat, 
lol's illld hams ah'OVe. hilt h( i'e lachltie ol' tlle kind 'h'.lll i Is 
ppl'initted. Ihe e.Xtl'ii 't o! '.ilaliilio the in-i,le 'liifaee ol tin 
I'oof is Very triliiii'i. aii'i irom variou- points of view the planiiit; i' 
of COnsiilendile :idval]tar;i- 

/■d.e;’, -Ihclif't point ahii.di 'ieeil.l I,,. e..n-id, o d in eo|,i,i , 
ti'li with the ih of is iis hvi 1 i',,inpare.i ■■.vith lie- ..xi'tino I'l aduar. 
or eompleted siirlacc round lla hniMiiie. In the inajoiitv of ca', ^ 
htit more part icuhirly on le\el lat,,i. oi- uhere there i- a dillieiil:\ ii, 
eettiiie -nlhcieni fall for the d.miim, the i], or. are lai<l at Ion h.w . 
le\eh lilts is a seririll. Inislake^ whieil tiiele atf lew oppipl't on It le' 
oi correclinit, uml one whieh i> \'i.rv e.inniion in ohl hiiildme'' 
'ihe conseppiimce is that tie- fhior ami slidl- are ..imn damp, and tie 
roiidwtiy outside, is invariahly covered wiili nind ami slush. In no' 
a few instances the rotuluav onisi.lc i. diliii-iill t.. impro\ e, a. n 

cannot he r.iised, ..uitip f. Ihe li.-k o| niinm.o the Hirf.ie,. warn 

into the ijiiilplino, io.tead .,1 away from it. '11,,,,,. ,iillicnlti. 
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-hmilii, tliiTfloi'c, hi' ^iirtnli'il ai;!iitist l)y fixitiir the floi^r at a 
i(iiii|iai'ativ('ly hiyli level I'allier than a low one. 

I he mam llnoi'iiio maleiialn ^llOlll^i he rather ceirieiit concrete, 
r'l liliie Iji'ieks. Iloth have some lanlt^. each in a ilirection riitferent 

ii'oiii the uilira- A perlertt material for cow-honse floor.^ has yet to 

he iiiiroihieeii. hut with till it' lanlt', '..tooil cement concrete, jirojiei'lv 
!:iiij anil fnii.'hed, i- [irohalilv the Iic'l lor eeiieral |iur[>oses. where 
eieaii 'harp 'ami ami uravel an- avaihihle. If.'iiittihle 'and is not 
eti'iir ohtaiiied, and hard hliie hrickscan lie had at a moderate cn-t, 
thev tna\' he u. 'I'll in |ire|ereiiee to cement concrete In laittiiiv 

down the floor, rather tor ciaiieitt concrete or fadck'. the liottom 
-lieiild lie laid with stone,' f, |., s inche' deeji The.'e sleudd le 
-iiliii'iciitl) !ar_'i' to till up the whole depth in one laver, r-ach stone 
'e[iai'aie!y plaee 1 in p .'ition !iv hand. A layer of nrdiiiarv 
e 'lid'ete .'1 to 1 iledie' thlcdt slioliid he place 1 oil thr- f'p aild Well 
III aieii down aiiione the hoti.,ininL; hv lomd healers. Heldre the 
liei'ete lia- 'e|, [I 'holttd he •■oVel'ed with o||e inch or -o nt two 
pirt'ol crii'lied yranite and 'aie part "f ceiiieiii. lnsiea.l..t heino 
hat'd I a' sinool hel o!l the 'lll'taee |hi' 'll'lllld he h'ft roiioli, a' 
"k'h 'lllooth it i' a!wa\' -llpperv. niileS' when Well waslu-'i 
h a c tu radv re-oiniiiemied tli.rt the ja-'a'.'i-' an 1 him! |iarl 
1 'id 'tails should he \ oro'Vf.l. iiiit this Ini' little elti ct in 
I'i' \''ai' iiio 'lippiny whiao- the pa"ao, ' are not kept th"]'i,iiiehl\ 

' ail, 'v!id'' t id '.vh' . 1' "1 CO 'h rs. i.|' other e.irri.iae' use-t iii tie 
'i‘’"Vaiiee .1 i., ill,. m\ .iriahl V hrr'al^ tile su aace a I 

'la L'l"",'.' I’ropeilv liiii'he.l e.incfeie i' 'carcclv cra r 'lippcrx 
I ' Ill, hut 111 i\' he imu'e '.r h'" ' ) ii dir' v It i' liilly as cduap a' 
‘iivo'iier ll I iriMo iiMiep j.il hml e.jiiillv 'iih'tantiallv, is less ao'or 
' I'I lliaii mii't. and proh.ihlv mori' dnrahle than anv other. W'luie 
le lii ieit I' id..,i |,,i- tld p ass roe' and 'tails cement miLthi with 
iwiiitaoe he pm in ih,- hott.uu of the manure channel, as there 
■ 1 ' no luneti.'ii' as with lirieks i.i hold iirine and m anure, and the 
imiorin '_;ra hent iiei-e"irv lor thm j'art i'tnoreea'ilv miiniaincl 
■ih cement than with hrii-ks 

Di iiii hj, — 1 here 1 ' ocner.d .lureement amone tlmse who 
C'V this suh|ei-i hest that thrTc slemld he no r'ovr'fed rirains 
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inside tlie cow-lioiise. tn' if thefo ;uv. they shoiilil he ledileeil to the 
sllOftest length possible. With buildings having two nn\s of stalls, 
pai-ticularlv those of the largest size, it is not alwiiys eonveiiient to 
have ojieii drains, as oeeasionallv the tall is to tlie eentre, and in 
that case a covered drain has olieii to he made from the manure 
channel to tlie outside. In such circumstances no one neeil 
hesitate in putliui; in a covered drain, lather than have an open otic 
in an awkward position, where the risks Irom the open drain may he 
much crealer than irom the closed one. In such cii'ciimstances no 
pipe should he put in le.-s than si\ inches in iliamctcr, and pijies eight 
or nine inche.s are to he preferrcii, I'hc pijvs should he given a 
steep gradient, sav, one inch or more tor each three Icet length o[ 
pipe. There should In* iC' heiuis in the line of piping, which 
9[Ui)U0 the building should end in a 'inall ccss-pool '1 lie elilralice 
at the inanure gutter should he proi,cted Iw a grating, and an\ 
good pattern ot sludge collector. 

The drainage outside the cowdiouse will, in great part, depend 
on how the urine is to he disposed oi, I riiie drain' are always 
difficult to keep clear, aliii in couseqiieliee tliev .should he given a 
good ildl and ke[it a.s short as jiossilde. If there are an\ hetids, 
pipes with loose cover-s slionhi he inserted at each, ami il the length 
is great or fall, little pipes with louse ceoers slmuld he inserted at 
frequent intervals, 

A good inotliod lor utilising the urine is to luive a tank close 
to the diingstead into which ;dl leakage from it should niii. ami 
into which the drain Ifoni tin- eowdioiise should discharge .\ urine 
tank in such ii position jieniiits of the eoiiieiits being distrihiilci 
over the to[) ol the manure hea|>. when there is not a suitable 
[)iece ot laud to apply it to, Om- of the most ecommiical im tliods 
of utilising urine is to sjU'ead it lan ]ierimiiie!it hav meadows, Il 
so utilised it may be carted on, hut heller results will he ohtaiiii d 
and less labour will he reijuircd it the urine can he diluted 
with watci’, and spread over the land by small irrigation 
channels. 

11 a/er 1 In- supply is by gravitation fiom some 

perennial spring at a liigher level, alter wliieli eoine siipjilics from 
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streams, lakes or por.ds. In many easc.s springs and rivers at a 
lower level can be utilised, and part of tlieir eontents coin eyed to 
the t'arni bv a ram or windmill These sources are only available 
tor limited area ol the country, and, in the majority ot eases the 
iLveraee tann has to de]H'nd on well water. In such eirciimstama > 
a Mitlieiiiit siipi'lv should be proviiled in -toraye tanks at such a 
lieiyht as will permit ot it beint; distributeil to the cow lioiisi 
and milk-eo, ,!er. 

/t. N,.;.,.s. — The utility o| every buildiuLf 'viil in tlia al 
oai't dei eml t'lr m<'re on the de-iyii a''opiid than on tlie material- 
usocl in the eemstruction of it. K.xpensive inati'riaK nia\ be useil 
in the construction eif a cowdimi'e. vet ow imy t i the i'l.perfccl ion 
of till' dc'iun vtry iuisat:siaeto.-v result' may he ohtaiued (In 
'he otle r hand, yeiw plain material', it Worked up into a yoo-l 
lesiyii, may ylve verv sati'laiUorv lasuli'. While exerlleuc" in 
matei'lals slionhl always !..• aim-'l at, mueh more w ill depend on 
tile desiyn tlian the inatei-ia!', 

d'lic metliofi ot' staliiny tie- i.nima!' ad- pli d iti Fiy. 1 is one 
of the oldest, and at tie- sane- tine- '-n of tie- nio't approve. 1 
more particiilarlv where oxisiiny t-.rm Iniii liny' are h. mu utilised 
tor cow house--, Manv or.iinarv iarm hiiiidinys are Irom 1.". to'.'ii 
t'efrt wi'le. :md wliei-e it i' de-ii. d to iran'lonu them into a .'ow ■ 
house, this call iisudlv lie aeeon.pii-h. ! at a \eiy ino.iciaii 
i.NptriiSe. W'lu r.-. hoWeVer. a t.. \v hiuidiny i' heiny eia . l. d ii 
will he more ecoliomieal to a-lopt di-'iyn No U. uh' i'e the -aiie 
principle i' followed a- in N’o 1, e'.e.-pt that twor-'W.sot row - 
■ire provided I'li', in'tea-l ot one 

'I'liis arraiiyeiiieiit has a yi’eat (i. i! to i.ci.inmend it Iron: 
vari'ius point- o| view, and aliL -uyh tlm iinti d co-t i- lairlv hiyh 
the- advantayes ohtaiiied wari'ant the extra exi eii-e, Inhiiildiny 
a new cow hfiiise-, nnh-s for a m-i v small ninubi-r ot rows, the 
two-row desiyn will in m-ailv every ca,-e h.- adopted, a- the eo-' 
per cow is sone-what le-s than in tlm -inyle oi.e The extra eo-' 
l(ir a eoev-li.aise- on this plan is not so yreal a- would appt-ar a' 
lil'st sieht. It I- ili'sirahle to jirovide a cettaiu euhie or lloor spae. 
lor each aniiiial. aui! llie cost ol the extra pa-.-aye is sav. d in tie 
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walls, which do not re(|iiii’e to bo made the same hoi,L;ht a.s iii a 
building without any passage at the boad-s nt tlie cattle. 

In many of the ilairyiiig <li.striets a passage between the 
heads ot' the cows and the wall is considered unnecessai-y and 
undesindile. because (! 1 any saving in ialionr rbat is eirected by 
t'eeding the cows troin a passage at ibrir bea<ls coinpaied with one 
Ironi Itehind is only trilling, and is more than discounted by the 
extra labour necessary to keep that pas.sage clean ; and ( L' i when 
animals haye been lyino tor a time they vei'V olten pass some 
e.xcrement as soon as they rise Where there is a tia'ding passage 
at their heads the coW' nsnailv I'ise when tecding begins, and in 
their anxiety to be led they generally press toward the passage, 
and it' tlie littir.gs permit of it. th('y oi'teii tlinist their bead' oyei- 
the diyi'ioii ,\ny exeremeiit dro|iped at tlii' time, as is oi'ieii 
the ease, falls on the tloor of the stall, instead o| in ibe nianiii'' 
channel It this is n 't cleared aw iy s ion alter, thei'.ov iii.av li’ 
down on it later oil, and soil not oidy her Inn bpi irte|-s Inu aU 
her udder and teats. With a bullock int"iiled t ' b' slauglUeieCi 
this Would be tboiiglit little of. .as It is leu in any w.av' iikeh’ i” 
effect tile quality ol the llesii oi lie- -'ar'-as.-. It is, boweier, -piiti 
the reverse with a cow giving milk, as ch-aii milk can ne\ei- b- 
obtained t'rom a .liny C')W. iniicli les.s ironi one w ith her udder oi' 
teats sode l with her ow n excrem.-nt ,\liik or.) lime. 1 under such 
coiiilitioiis is disgusting Where tie' 'livisii.in in front ot tim .-ows 
however, is made high enough to prevent them putting their 
hea.ls ovei' the top .it it, tla-re i- no greater liabilitx .it lli ‘ stall bi-ing 
soiled than it the animals were tie.l iiji with their heads lo tie- wall. 

Cleanliness ol tie- ii.Mi-r and leat' --r the lian-U of the milker 
is a comparative term, and wul be vari-iuslv interprete.l by diU'er- 
ent peo[)le. At the Inlernalional •'oiogn-ss on Ilairying at llinla- 
Fe.st in ItJO'J l)r. Paul Sclinp[>!i gave lie- folbiwiiig .leli nitioii : 

1 he leldcr (and particularly the teats] sh.mbi be s'l cb-an that n 
one would shrink from toiicbiiig tbeni with lijis or tongue. ” Ibi- 
is one ot the best detinitions ol cleaiilim-ss of the lelder and teat- 
that ha.s jet been given, ami the more it is consiil -re.l, tlie greater 
will be found the nci-i-.ssity for its general applleation. 
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In iiiliHiion. milk once polIntiMl can ii.'vei- lie made clean, as 
sieving' and [eisteiirisine; only cover lui tlie |>nllutii)n liy reniii\ iny 
u-liat is oUjeetionalile to ilie Mylit, Imt, alter all, ilm |iidlirtiyn re- 
mains verv much the same as helore. 

In manv yarts of the emmtry the mo-t common lype .'i'enw- 
hon-e is that reinV'enteil in Fi,e in winch the <'otv- are -lalhd 
with their heads t" one of the ont'ide wall- In the-e ca-. the oim 
central passauv -crves the purpe-e .u' conveyinu the food to the cow- 
removing the matiiire. and takinu'awav tin- milk, hike plan- .Vo 1 
and Vo. 1 this om.' mav he eitlmr -ine'e oi- .iouh!-'. the latter h iiej 
the che;ioe-t Iniihiine that cam ie' ■ recied. It do.-- not.howe\rr, 

eive the same siipplyiim' the -t-ek wiili tre-i 

mi'.'olluted tiir ttitit de-ioit- V-e I aiel Vo, J <io. a- the air tit tie 
head 'f the stalls t- alwav- m ife noilutei tlian ii, anv other part o; 
■he Ituildinu'. whereti- it i- there that pure air is i-| mo-t teKtintaoe. 

'riiere i- a rvpe e,f e.v.v-hoii-.- whieh i- verv eomm-m in maii\ 
liistt'iets of liritain lint which i- oii';, etmntihle m vtiri-iiis I’. speet- 
In it all the >toek an- ii-d from ..i,e ei-nirtil pi--teie, wliile tie 
maimre and th.e milk tire rian-o.-d hv tie- two tn iho -ide- In thi- 
case the cow- head- tiro a- I ir roinova d ti'om tin- trosli air iiisit- 
as tlii'V jio-sihlv can he. udiile lim tinimai- lifotiiho into i aeh other- 
ftlCes from <'ippo-ite -i do- "I tlio pi-- ioo. III a hiii!dil|o of thi- 
cltis.-. wiiere not exceplieintiilv '.v -l^ voinilaiod, tie- txonertil le-ah 
ot the Stock is likvlv to he low. ate! oi,.- inioi-tedi animtd in tie- I- ' 
mav C.ui-e a yi'eat amount o| .himteoi' It i- td-o iloioetive, ir tha 
the ptis-ae'e- from whieh the iidlKiiei i- earrioil mi are u-u:iil\ to 
narrow to secure milk -ttiieliny on thorn ir-aii ri-k of polliiti 'n, ti 
wdiere the ,pas.-aye> ari- under o ft or <1 it, wide, tlm wall- liohiie 
the cow - are olti ii .-patteri 'i with d.nno 

.S, — tile iiiajorifc ot (■■ iw-lmii-o- usnalh hti\e the pa- 
saaes mnch too narrow A iecdiino p;i--a”e cannot he wm ked n 
with comfori it the breadti. i- le— that. 1 feet, and it will ho a; 
the better d made -liylitlv more. Milkiri” pa--ao>'-, no malt' 
whether in sinyle or dmilde Imlldiiiy-, -hoiilil not lie les- ihan 
fw-t wide for sinyle eow-limi-i,-.'- nml to 7 leet for do'ihli- om- 
This width is tiot lieces-;irv, eillier lor ieodini.; o|- elealimy, hut " 
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iiiDsi liiniis. piirticiihirly the iarui-r oin-s, iioiliinu' I'.--.' shouM hi- 
illinved li'l' a niilkili;;' jia^sa"!-. It is diilv 'Mi tin- vein’ siiialli'^t ol 
!ai'iii> riiat cac'L niilki-r cai'i'irs the milk i|in-c| I'imiii tin- rir.y t<) tlii/ 
ii iii'V "I' isiolfi', I 111' O'lMimiiii |ii'aFliC'- I' Id liaM' 'jnciai I'ans lor 
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'■'nid ihr milk, aiiil ilnriii',^ the "ju'i'aiioii ol milkiiio tlii'i'ari' 
ill till' passam' or ivalk. aii'l as carli row limshr'l, llir milk i- 
’ii''il into thrsr r itis, \\ lirn liill. tlirv arr rarririi lo tlir iiair\ 
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nr vefVinei'nror niid emptied, id'ter which they ;irc l■etltl•Iled to their 
place in the passaije. With :i doilhle cow-lioiise wliere tlie pa-isaijf 
is less than t! feet wide there is always a risk, wdiile they remain 
there, of a cow near at haml pas.sinw either urine or dune, ;ind part 
of these not only wettin" splashed oti the can. hut also into it. 
The narrower the luilkine passages are, the Greater is the risk ol 
this source of pollution, which, althoueh alway.s present, is mort 
pronoiniood diii'inw the season when pasture is touin; and succu- 
lent. SiuLfle coiA'-hoiises with I’l-inch iiiaiiure channels and -j-ft 
passages heluiid the oows heconie spaitercil with dune even during 
the winti-r month', so that it is ipiitc evidi-nt that cans o| milk 
srtmdine in the passam’ run rnor.- risk of pollution th in imi'i 
people care to admit. 

St'il-'s . — 1 he stall,' ol cisw-housis only reijuii'o a V'-rv tiiliiii'j 
incline from tin' trsmeh to tin* manure elrinnel. Ivudi sprine 
wdien tilt' eows wo out to the pasture tin- stalls shoid I he tiiormiLdi 
ly .scraped, and all tilth removed. l iiis ueee'sitates soakim^r ilh 
stall with water, and, when the din has been reino\ ed. tlloi'ouulli V 
wasliino :t out. and unless the stall is eiven a tail of from mii' t< 
two inches, it is diflicult to yet tlm tloi.i- dried, 

I'.ach stall shoulil he proportionate in leiiyth to the class o; 
cow that is e.NpeCted to oecilpv it Kol- tin- smallest si/e of eoWs 
'licli as .lerseys. Kerrvs. atvi vouny \M-shires. the stall riiea'iii’eo 
from the Wall or tlivision h.-tween the eoW. and liie p.l.-s'i'/e to tie 
manure eluinnel shouhi he from it ft. '.i in. to 7 It hmy, ineliisive o’ 
the breadth ol the troiiyh. l-’or ,\vrsliires, a stall ot 7 ft, to 7 It 
•"i ills. Is fphte siitfieient. while Shorthorii' reijiiire Irom 7 It. iii' 
to 7 It. I| ins , ; ml exceptioiuillv I ii'oe coWs O ins. more. [f tli' 
stalls are too short lor the cows, thev will staiid in the manui'' 
channel, and sooner or later the feet, heconie ~oft and diseased, h 
the stalls are too lony for the stock, 'liev cirop their diiny mi tie 
door, and later on when they he ilown they are altno.st sure losoi 
their lundf|uarter.s or mlder with it. Where this state of matt, r- 
exist.s the extra labour neciwsary to keep the stalls and cow- 
ro.asonably clean i.s very .yreat, and out ot all proportmn to what t- 
neces.sary to rcluce the .stall to the proper lenyth 
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I'or the siiiiiller size of cows, oacli iloulile stall sliniilil be from 
6 ft, to Gl- ft. ill widtli, and for the lari;er ones, from G.', it. to 7.’, ft 
wide. If the stalls are too narrow, the cows tread on each other’s 
leos, udder, and teats, and in the latter two cases injurv to these 
almost invariably means loss ot a (|iiarter. If the stalls are ton 
wide, the cows turn round in them, and drop mine or excrement 
in the trough, or on the floor of the 'tall \\'hile the back part 
of the stall niav be of ceiia nt concrete, blue brick or stone, the 
front part shnntd be of brick or bard .asj'halt onlv, 

St'iU — 1 he stall divisions m:iv he ol cement, con- 

crete. stone, wood., or iron, or in the event of .-tanehions iieine used, 
they may be done without altoeethcr. t’oh. tired or imcolonreil 
cement 3 ins. thick is, however, "ue of the stronev't. neatest, and 
most serviceable ilivisions yet ititrc'diieed, :i-it i> almost evetlastiim, 
and saves paintinir, periodic wa'bine with wat.’r or lime washiim 
beiiifr all that i' rcpiired to ke. p it eh an and bright 'I'lie stall 
divisions should not be les> than f! it. lone, ami I it. to 1 ft b iii' 
high, Witii the swinging stanehio|i> ns.il j|, Canada aiid tl.e States 
the cows can be innch more i|nicklv tied up than uitb oui' method 
of chains and hooks, while the alteiiilant rnns h•^.^ risk of heme 
hurt by the horns of the animals while -o eiejauni, 

1 — haeh Cow .-hfitild have a separate feeding troiieh ol 

thoroughly glazed firt'day. as ^eparate troiiehs !"r each animal are 
much to be preferred to coniinnuus one~. It is a mi'lake to put ii 
very large troughs. tlio.»e in hv fil fiv x m- la ing i|iiiie large 
enough tor most pniposps. Kaeh double stall shomd have tin 
space between the two troiiglj> tilled up with l.riek. This keeps 
each trough sufficiently lar auav Irom the iieigldamring aiiima, 
that It cannot steal any locd. vVil the eomers along the bai'k ane 
ends ot the troughs should he filled up witii cement to as long r 
slojic as possible, so as to prevent iiiicon.-umeif loo,l, bits of straw, 
and fihli ot any kind from lodging there, .•nal. wlmn imtrefaclioi 
begins, setting u|) bad smells. 

^^llele it is (Icaired to provide lacililies for supplying the stocl 
with water when in the hon.se, one of the In st of many metliods i 
to have small circular trougti.s !) ins. in' .so in diameter, set in 



CONSTIUTTION' OK < OW-HOl’>Ks : JiiH.V .'f'EIii. 


67 


iccKi--! cut ijiit ol' the t'tall division close to tlie wall or division, and 
I ft, or sr) tihove the troneh. The.se tron^lm .shotilii have a liii 
which is liiiieed :it tlu' hack .and projects over the talge in. or ,so, 
:ind it should he so ari'aiieeil tlial it etinnot he lifted up to it jjerpen- 
dicuh II' position. All slock .seem to learn to lift the lid with their 
nose in a few davs, ami as snoii .-m tlu-y have .sati.sfied their thirst, 
the lid fills and keeps out diist. straw, eie. The level of the water 
III the ti'i'iiohs nia\' he n-Liulated eiiher iiy a hall cock, or. it water 
he pleiitifiil. ir iiiav pass olf liv an overilow at aiiv or all of the 
troiiohs. If there is a teedimj' pass;e/e. the overflow may pa^s 
awin' hv all "pen shallow outter in the llvor alono the side nearest 
the ti'oiiolis, 

M' hi II I t < '/rill III I. — I'l'ohahlv iio part of the averttoe cowdiou'P is 
eoiistrui'ted in so tauliv a iiiaiiiier as the manure channel. In no 
ease should It he h's than til iii'. wide, and for l.iroe-'izod cows it 
iiiav with a'iv.iiira'.:i' iie inereimed !■. '.’7 ■u' 1”' iii' Ir should mn 
lie les-. and tired mU he ereater than li iim. dee|i at the I' ov's heels, 
and at till' 'ide iie.vt tile pa's.'i.;e 1 ins, will he iiiiite I'maioh. 
lull lelietliwi'e ill till' llo..rol tile ehlUinel "I .1 ill. Ini' each Cow is 
ijiiite 'Ullieieiil. 'these in theiii'ilMs are trilling' 'letails, hut thev 
are item- ol' immense imp iriam'e in eonm etion with the eleanliness 
ol the aiiiiiials. and iiiilireetiv with tlie pnriiv of the milk. The 

I'eiis.iii loi' liiakilie the liiatiiil'e elianiiel as »iii.'L;esti d ahove is tiiat 
.'hen the I'liille have hern in tin- h"Usi' lor .i fe'v hoiii's, the 
in.'itiiii'e whieli tliev make i' .^.i oieat that it the I'liaiinel is allv 
iiai'i'iuver tliaii 'Ue' 0 '''ted. |t lieeomes hloeked witli iiiannre Iron. 
'I'le to sell' In the interval iimr.' or les^ urine is coiistaiitlv heine 
I'l-sed hy all ihi' anim.ils and instead of ptettiin: an outlet to the 
' oieiai. it remains dammed tor the time iieino hetweeii each he.ap of 
"uu'e I nder these condilions everv time a cow lies down there 
e I lialiility ol hi'i' tad dropping into the pool .i| urine, which 
'I I' oil slic switches over her own hodv and that ol her neioh- 
u's. Ilij^ niixiiire ol urine and thin diimj; is soon dried hv the 
ol the hoihes of the animals, and dnriiio (he aet I'f milkino 
"t it Im'comii's delaehed in the form of dii.st, and drops into 
udtk. (lows so stalled can only he kept reasonahly clean hy 
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the c.xpcmHture of nn cxces.^ivo amount of labour on the part of 
the attendant, and no matter what amount of care is exercised 
diirino the process of milking, the milk itself is sine to suffer. 

liefore a cow-honse can be considered efficient in regard to the 
cleanliness of the animals, or the piiritv of tlie milk, it must be 
provided with a manure channel having a minimmn width of 24 
ins., and constructed as suggested. I’enple who have not had ex- 
perience of a wide manure cliannel fancy that the cows wilt liave 
difficulty in stepping across it. Such is not the case, as tliey 
seldom make anv attempt to step across it. 'I'hev simpiv seem tn 
ignore it, as owing to its shallowness they step into it, as if it were 
not there, liven although every known precaution is taken, ex- 
traneou.s matter will at times enter llie milk, but if the manure 
channel is badly designed, or if die work is indiltVreiitlv cxoeuteil, 
it will be found almost impossible t-t produce milk even approxi- 
mately pure. 

/■■/oor 5;eov._\Vhile some cf the details in e >nnection with 
the construction of cow-house.s have in the past received ni ire con- 
sideration than their importance warranted, tiie ipie-lion of floor 
space is undoubtedly one to which somewhat more attention mighi 
reasonablyhave been devoted. It is clo'clv associated with the 
feeding and milking of the cows with the removal of the manure : 
and more especially with tlie cleanline-s of the milk. The area 
required by a cow for licr comfort is very much regulated by ho 
size, but all require about a .similar number of sipiare feet for 
proper attention. M ith pas.sages of the width suggested for tie 
different designs of cow-houses, ;i floor space of from -iO to 
equate feet will be [tiovided per cow, ami for the large class (if animal- 
it may with advantage go higher lor some of the principal design-. 
These areas may by some be con-iilcre'i excessive, but it shonhl bi‘ 
remembered that every increase in the fhjor space also adds to tie 
cubic space, and both materially assist in keeping the air in tie 
building in a reasonable state of pnritv. 

C^hic Space, By sanitary officers eublc space has hithen 
been the standard by which they ganged the ellicieney or non-efli 
ciency of a cowdiouse. Provided that this detail corresponded will 
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theii' ideal, little attention was ilevoteil to the other matters already 
leferred to, which iiave a Greater inihience on tlie i)urity of the 
milk or health ot' the st(;i‘k than does cubic space. It is a very 
iiecessarv detail o( a healthy cowdionse, hut it has hitherto been 
^iveii an iiii|)ortance tar trivater than it deserved. This has been 
hroiij^hi about under the mistaken idea that in ti building' with a 
larc'c cubit' space the air reniaineil a|i|)ro.\iinately jnire much longer 
tlian where the cubic space was smaller. \\ here btiihlinos such as 
churches, halls, and theatres, etc., are ecciipied lor a limited time 
cniiiparcd with the interval liurine which they are emptv, the in- 
lei'ciice i' reas'iiiably smind.hnt when ajipliei! t') the case of a cow- 
house in which theajiimal' are constantly stallcl f-r half tiie year, 
it breaks down eniir'‘ly. In tltc om case the I aihiiny is llushed 
aith I’resh air in the intervals between it' oeciijiati'in, while in the 
I'tlu r it is seldom ih.it siieli an i'p|ii i-tiiiiiiy < ccnis. 1 he conse- 
'lUellCe is. that the air ot a e■.w-h'Pll^e. ler in.ltter ilow lai'ee its 
ciiiuc space, reaches a hi'ch 'letti'ee 1 1 impmilv iii an hour or two 
alter it heco.'iies occupicl. unless j i-.ivisi.iii is ma.lc I'-ir ri im.iving the 
polliUcil tiir, aii-l I'rphieiny it hv tliat wld.'h is pure. 

I'his was stiikiiiL:!}' Iti- itiylit "Ut in the e.Npci imeiits ol 
ihe llichlaiid aii.| .\ iciiltnral ciety < 11111111 ; the winter i<l' 
I'.i '■v ali-1 lyo;i, ill winch 'he air <if seVer.d Cinv-houseS of niedililii 
aid lai’ce cubic space, Imt with limite<l provision tor chanoe of air, 
« as com pared wii h others similarlv placeil, where it was liberal. 
Ill those whi< h Were liecly veniihitC'l. the cubic ,'pace per cow 
■'aiicil from .’iL’ii III culm- it. In the smaller hm'diin:. wlicrc 

lully veiiiilatcil, the avci'ayc c.irh'in dioxolc in the tiir. on an aver- 
aci' ol iiii'liiichllv tests iiv ciiciiiical aiialvsis, was Id'll— the iiiini- 
iiiUm heino (i n and iiiaxiiiiiiin l.’olt juT Id.Ooti, the average tem- 
pi atiire heini,mshelit ly under It* I''. In almost similar buildings, 

- ith the ventilation restricted, 'o as to keep the tcinperaturo about 
' ' 1'., the carlioii dioxiile in tlie air of sam]iles taken at tlic same 
uu ‘ as the other was ‘.’i) U.') per IdyldO, and in some instances was 
■ hiyli as (id. 70, and even SS per 10, Odd voliiine,s. On the 
erage of three tests at one of the farms, the air of tlio freely 
' iitilated linildiiig. with a euhic capacity of 1 ,U10 cubic ft. per 
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COW, contained '.''4 per lO.OoO, while ai\ adjoining l)nildine, 
with 70a cubic ft. per cow, hut with little ventilation, contained 
29'0o per 10,000. 14n two of these farms, at al)f)nt the same 

elevation, in the same district, and with nmeh the same e.xpoaiire, 
the carbon dioxide in the air of the smaller ot the freelv ventilated 
buildings was lieti, while the \erv large one was !i 4 jicr lt),(H)0. 
a dift'erence of only 1 of earhon <iioxide per 111. uijti, although 
the one building is fidlv double the other in eapaeitv |>er 
cow. In the buildings with roiricte l ventilation, thi' amount oj 
carbon ilioxide was identical in botli ea'es, vet the one buildini; 
had 480 cubic ft. per cow , while the otlier had 7o.'i eului' If, In 
both cases the samples were taken between two and ilu'i’c honi> 
after the buildings were closeil for the night. 

In another c;ise, with l)uildings at a high altitude and exposed 
situation, but having a large cubie eapaeitv, the dangeis and difli- 
ciilties of attemiuiiig to imiintain a high temperature in ilie C(.iw- 
house are x'erv evident. 1 he vt ntilated ImiMing with ;i euba' 
capacity ot l,2iistt per cow. ami an average lemjieraiure iif lit 
F., had on au tiventge of imr tests I'.i 7 ,,[■ ,-114)011 .lioxide | ) r 
Id, IJIJO volumes of air. In the .)ih. r half ..f the sam,- buihling, 
where the cubic space wa- blx eiili;,' tt paa- eow. and ava-rage tem- 
perature 57'a I ., the carbon ilio.xid)- in the air on aii averag)- n: 
four tests was flu per lu.'iuo volum--' ot air, .V' th'' other farm' 
where this e.xperiment was earned .mt almost identii'al results w,-ii 
obtained, Ihe tiverage t'lr tw)-iitv-oni- t-sts madi- ')n five lanus in 

mid-winter gives Ig S volume' ot eariam dm.xide per of an 

for the buildings more or les' tie)-lv vi-ntilati‘ i, ami liaviug au avi-r 
age temperature ot llfaS f., whih- a siuiiiat* iiumbt-r )>[ tnals on tie 
same evenings in similar adjoining buiMings, biit witli ii-stncte'; 
ventilatioii uml an avt-rag)* winter tempi'raturc ))t .V.)'4 I,, tie 

carbon dioxnle presetit was .jln vi)liiim-s pen lu.iiiiii (,| air. lie 
results of this experiment empliatmally show that there is no gam 
in purity of the air, correspon'ling with the co.st, in hiiihlings o 
very large cidjic capacity per cow coinpan-<l with those ol imU' 
moderate size. Ihey also prove that il aiiv cow-hoiise, no malt)-! 
what its cubic space per cow, ns kept at a temperature ot bu' 1 . 01 
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iiioo'. its .'lir will contain about tlirec times as rniicli carbon dioxide 
tlian if' flic luiildiiu; bad been Il■(■('lv vcntilatcil aiul kept at under oO’ 
I'. W'iiilc tlii‘ production of milk may be as in the one case as 

III I lie otlier, the health of the aniauils in the freelv ventilated btiild- 
iiie will remain itood, while ilie ci ui-t It lit ioii of tlie others will 
eradilallv become enfia-bleib 

If tlie other details ill conn(‘ction with the construction of the 
bmldiiie areattende.lto.it will he I'ouii'l that fiirly on,,d results 
mav be ohtaiiie.l it' ll'o to Ido eiihie It are allowi-d fur the smaller 
biecils of cuWs, siirh a' .lei'sets and Kerrvs, ami vuiinir \vrsliir(-s, 
llixeds ot. sat', the -i/e ot' the .Vvrshire -h.mld he alhiwe.l a inini- 
nuiin of ''<10 ciiliio It., and tlm lareer breeds, 'Ueh a- Sh. •rtiionis, 
'Ml', (ion ciihie ft, W hile tlmre will he si.me advantam' in iiicrea-iiie 
these minima liv t,'o i.i dll p.'i- cent,, little r. inrn will he olilaiiied 
for the moiiev expemle 1 in niakim,^ them anv laro' i'. 

\ ! l'l"-(dv as'.i.'iated with cubic sp.u’e. hut in reality 
ipiite a separate Mibj. cl, m that uf vrntilatiim. While a certain 
tloor and cubic spaci- mii'l lii- pi'uvi.hd iiei.irc the cow- can be coil- 
'■etiielitly atid eci.n.iiiiicalh' attended t", the health .if the animals 
,iml ]Mirity of the milk will in er.Mi part dep.-iei on the in.-ans pru- 
\ided till' vi'iiiihiiiiio tlie biiihiimj, llviii the ihoi'oiiphin ss of' tlie 
viii ; 1 lai ii 111 is miieli m. re a matter. d pr.'Vi limj in tiie wall' ample 
.'lieiiiiies ot ;ni\' kimi as inlet' bu' the air. ami the same in the 'oot 
tor It' e.\it, rather than an\ 'Oecia! '\ 'lein <1 ^enli,ati^'n, N.> 
■ias' 111 bull. line I' >u ea'ilv veiililal'-.i tm that which i' ..pen to the 
ii lje, and in mine ma\ t'n,. .'Vsicm which i' adoj.ted he so simidc 
iial inc,';pciisi\'c d'iic L.’r<al rcpii-itc is to pr.-vidc lor each .animal 
l.'enfv ot inlet ai'i a. wlin li ~li'"iM not lie less llian io sij ill', ja r 
' 'iv. ii'rc'pect n c ot d.>ors or iviinlon'. winch slioiitd lie lesi rvi d lor 
' ptional weather, ami if the situaliiUi i' at :dl 'hcllcrcd, m,>rcsliould 
■" ’U'ovi.leii, It .ioi.' not follow that all available ventilation should 
ilwav' utilised, hill snlUcieiil opeiiuif;' slmnhi e.xist to keep the 
> . liT'h- say. .S to iL* of carhoii ilioxide per Itt.mnt volnmes when 
' slock arc in, and the air is calm. 1 hese openings shouhi he 
'"ided with some arranecimnt l)v which the inlet ot air can bo 
y reenlated to 'iiit the conditions of weather. I'or inslanco. 
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if the wind is strong the volume of air which will pass through any 
opening will be many times greater than when it is calm, and it 
is to provide for such occasions that some system of regulation is 
necessary. The old system of putting straw in the openings in 
stormy weather caiinat be recommended, as wlien a change of 
weather occurs the straw is almost invariably in when it should be 
out, and out when it might be in The outlet ventilating opcning> 
should not be less in area than the inlets, and may with advantage 
be 100 per cent, greater. Like the inlets, tlie outlets should be 
provided with some system of partially closing them when it 
desired to do so. 

The .simplest and one of the mo-t serviceable of inlet openings 
is a flat one 24 ins. liy 4 ins., or IS ins. by fi ins., in ilio wall oppositi' 
each double stall. This opening should lie between and li fi 
from the door if the animals are stalled wiili tlieir liemls to the wall, 
btit if a passage intervenes, it m.ay besoinewliaf lower, as in this e.as^ 
the current of cold air become- modilled and difFused in its coiirs!' 
across the passage, and before it reaches the cows. If a boar'l 9 to 
12 ins. broad and 24 in-, long l.s jdaccd llat along the bottom of this 
opening, and the edge next tlie out>ide of the wall is liinged in anv 
convenient manner, an arrangement can he ea.silv fitted up bv vbich 
each or all of thc-se boards ran be raised, so a.s to reduce whollv e; 
partially the incoming current of air. ITic v.dve mav not only b- 
used for reducing the volume of air entering the building, but al 
for diverting the current in an upward direction, so that it may pas- 
over the bodie.s of the cows. i here are numeri.ui.s devices for at- 
taining the same end, all of wliicb serve tin; [mrpose fairlv well. 

1 he simplest system of roof ventilator i- a box extending ovei 
two or three of the couples, and rising Is or 24 in.s above the ridci 
and having louvre boards on the sides, '['lie main point in these - 
to have them large enough and in sutficient number. Aiiollu 
method is to have the boarding of tlic roof, for a foot or so on car 
side of the ridge, binged on the under edge, so that it opens u ‘ 
and leaves an outlet 12 in.s. or so wide the whole length of tl ■ 
building Arrangements have to be made for raising and lowerii 
the flaps from tlie floor. 
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fji/hf . — Everybody admits the advantages, so far as liealtli is 
concerned, of an out-door life, but just bow mncdi is due to fix-sli 
air and liow mticli to the inlluenee of fiiidigbt it is very <lil)lcult to 
sav. ti'Uiiligbt is, however, known to be one ol tlie most [lowerful, 
a- it is one of the cbeaj>est, germieides we jiosscss : it tiierefore 
-lioiild be adniitteil lV(‘ely into all buildings <;cen|iii:d bv stock. It 
is a matter ol indilFerence wlietber it comes Ironi tlic walls or roof, 
provided it is ample and does not tall directly on the e\( s of the 
:Uiiin!d.s. 1 be miidmum allowance -bonld not be less than 3 or 
Mj, ft. per cow, and it will be an advantage to have even more than 
that. Of all the iletails connected with eow-bouses, few ot' tbern 

lia\'e rooi'ived s,i lltt'e ('oiisideratlon as that ei liebtin”. I’liis 
omission lias been ill [larf line to tlie erroneous belief tiiat .stock 
tatteli ipiicker in tlu- dark than in tbe light : but. in anv case, 
iii'tliiiig will contribute s niiicb to eieaidiiies- in tie eow-liouse as 
plenty of light i t ca -is lit! be aiid its v.aliie there is uieat. if i; 
were lor nothing else but to atror.l all opportuidtv of seeing tlie dirt 

Mniini-i ti. 'l ■ Xo eowdioiise can be con- 

siderc'! eouipletr n bieh is not provided wiib an overhead rail wav 
fu' the purpose of removing the inairire. and luiiieitig in f'od ai.d 
litier. In C.itiada and tbe I’lnie.i .'^tates these are fotimi everv- 
'vliele. their eo-l is trilling, and tbe labour tbeV s.ive i' ureat. 1 lie 
manure bucket is silf.i niplving. bolds between three anil four bar- 
I'o'v loads, and i' more easilv piislnd than an or.limirv barrow, and 
it the rail ean be laid with a slight tall to the dmigstead. the load 
may run out and empiv itself. .''e|'aiate buckets mv used for the 
carriage ot the ni.iiiiin and tlie tood. 
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The aS'Istance ok ihe Coikt ok W.vkd.s in AomcL'i.TKRAi. 
Improvement. It is well to ilotiiio ut tho out.-^ot tin' Iiimts ot thr 
activltv ot the (.'oui't ot \\ arils. 

(1) Apart tVoin statutorv limitation^ which cNist in some 
provinecis, the Court is morallv in the position of a trusiue, that 
i.s to sav, it oanuot spetnl money freely in the way a lainlhohli'r 
can : it is justitieil in inakiny iin|irovement.s which will eithei- 
increase the rent-roll, or ensure lareer collections in unravourahle 
seasons, or contril.iute to the yeiieral uelt'ai'i; ot' the tenants. Imt 
it is not justitieil in spenilino nioiiev on costly experiments. 

(■Jt The tenure of the ( 'ourt is ttneei-tain. am! tln.'ie is in 
ordinary circiinistances little ho|)e of' eontinnity of manaocmeiii 
alter its term e\plres. Tlie ht-si chance of carryino out a lone 
term programme e.xists where a solvent e.state coims itmler the 
Court for a minority of I .r to '2o years . hut even in lluit case 
the minor may die and ho suceeided hy an adult Hence 
elaborate schemes of stock hrecditio, atl’orcstation, ;ind the like 
which require prulonged maiiitentinee before ;i tinancial jirolit 
accrues are ordinarily unsuitable to the conditions. 

(3 ) .\ very large pritpoition of tlio estates under the ( ‘ourt 

are so deeply indebted that expenditure in till directions has to 
be cut down to the lowest limits. 

It follow.s from these limitation.-, that the capital expendi- 
ture on improvements is most likely to lie jiistitiod when it is 
incurred once for all on works of detinite agricultural utility such 
as irrigation or drainage projects. In the larger part of the 
United Province.s tlie need for more masonry-wells is more 
pressing than anything else, and I have usually advi.sed that 
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, witli iiK idarato rcsonrccs slinuld |>ra(;tieHlly confine iheir 

(■;i[]itid outlav to the [irovisioii ol wells so loTig as these are 
required. 

There are, liowever, ways in whicli the inatiageiiieiit of the 
(, eiirt can aid in tlie iiniJi'ovenient of agriculture without heavy 
initial outlay. Anntiig tho.so that are suited to the province 
iiiav he insttuiced. 

(1) I ni nf /,< a- itiiil /aoe'/'o/ei/^ e/ 

Tn this ease the capital invested in <,.^.,1 ean ordinarily 
he reeioereil at hai'vest. and the amount reipiiifil in any year is 
Hill laioc as the inlrodiietion must he gradual. Sugar-cane, 
gnumd-nut.s, and hetter varieties of wheat and other crops have 
tluis iicen introduced in pai'tieular estates. 

t - ) .l/'O eO n'ti'f Ilf t lit j tfl I/ll II I — Where cultivators 

can hiiv or hii'csiieh things as improved |iloughs. siigar-eaiic mills. 
iiTigation pumps, wi.ll hoiing tools and the like, thesi- depots 
should he selt' su[i[iori;iig .'dniost liom the start and can la- opened 
nil quite a small seale : the most ess, nti.il fealiiie is a nieehanic 
ahle to keep the inijileinenls ill order and execute neOessU’V 
repairs. It has also heeii t'oiiiid advantageous to give away a few 
iiiipleiiieiits or lend them ti’ee of eos| to tenants who have earned 
• i reward in cases vv here it is desired lo popularise a new im|i!enient. 

(I’l) /h'l.iC'S'i/e Ilf frtiil il n < f"/' till I li III' Itisf I'ltl ti'ii >. Ilf fh 

A Iiri.iiii ,1 1'li/ I ), jiii rt nn III . — These eosi little on th.' lilies ull which 
'll iiioiistratioiis are worked here, siiiee the department asks for 
little lieyond the loan of a field here and there and the use of 
knlloeks loi’ tilling It, I’ast experience C'l demonstrations con- 
hiicted hy the suhordmates ol the ( 'oiii l lias heen highly un 
s cislhetoiy : iu’liee the desirahility of tile coiiduet of' the demon- 
'll ai ioiis lahllg ill the hands of the Agi icultural lh‘partnicnt in 
coc.s whore the Manager himself is lor anv reason unable to 
"ipei vise them effectively. 

1 4) /' riii'ISIDli Ilf fili'liffli'i'i III/' I .I'fii I'lnlritf.'i Iff I tiii'r 'ntli]i I'll 

‘ ' -Tile Court can render niiieli assistance hy providing land 

V 'i other facilities lor experiiiieiils which it is ilesired to earrv 
‘ ' in a particular locality. 
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(j) lii-l tin huinnts idlil 

fjti' A'/)' ic>'J t n i'> tj jit' ! I't tut nK Lhi-S IS iU)t ;i ni.'itti'i* (>t 

tui't' : on the one side, tliefe is (he distribution of tlie de[iart 
nient's leatlets or popular Vnilletiiis so that they may eome into 
(lie rjelir Jiaiids : on (he ot/n-r. r/iere is the pi'anqit supply of 
infovuiation to the department in eases t-.n., outbreal; of insect 
pests) wlieie its liil[i is re(|uired. and assistance in any operatinio 
winch It [iroposes ti' eondiiet. 

To secuie success in (i|ierat tons i.| the natiue indicaftd abo\( . 
close co-operation is rei|Uired betwei.n the maiiaoeineut and tie 
officers (if the Agricultural Itepaitim nt (except where a- ii: 
Madras the Court em[ih,iys an au'rieultural cxp' il ol ilsuwni 
Fiii'inerlv thi' eo-..p, ration \v.is sceiiied to some extent b\ 

periodical c' inferences of the Managers under the ( 'hairmaiisiiip 

of the DirectiU' of Aorieultui'e ; ol' late y, ai' tin- |iraetiee ha- 
been tliat when an imi",ii taiit i -tate eoim s under the ( ourt, tli- 
Director ol' Dc-iiuty 1 tiii etor confers w iili tin- ( 'olieetor and tie 
Manaoer,. aiid a seln ine ol impi'O . im nt' is m,;ie. d \ipon. f iirtle 
the portions i-f the Maiiau'' 1' annual lepoi ts ih aline with aoii 
cultural impros einent' are levi. ueil l.y tin- l)ir<cior in a note t 
the Court. Tin. main ],.oint i' (■■ e-eii li'h harmonii.'Us p. isoi,;:. 
relatioli' between the Manager' ali'l thellllieeis ,,| iheApti 
cultural Depariiiioni. — (W II. MoKn..tNo). 


SoMK MxM.l;iar. I'bruiils or Mtsofir. In \ ol. IN. I’■lr^ ! 

ot' tills Journal. Ml', 1 .Nu'rieultural ('hemist to li 

( joNeriimciit ol Madras. 'ja\ '.' all mteresi mn' aeeoun! ot "I’af 
.MaliliU . wliie-h is beiiio n-ed liV tin- /'i/e?s of' tin- Klishna D' 1' > 
as manure tin' paddy-liehis. In e.-rtain parts of llie Haneid": 
distrif.'t in the Mysore State, a similar praetn-e exists of iisii _ 
as manure of earth duo out from w hat at-; j.roliahly the siti s ■ : 
old and de.sfa. led villaoes. 

Some samples were taken toi' analvsis trom the villap' - 
Chikkabanavara, Kakolu. Kadaiiur, I’ajayatta and A nihu'lali.'i a 
in the Haiioaline district where the i-artb was duo |'|dm tioi e 
close to existino villa"es. In almost all of tiiern fairly lar e 
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. xrav.'itidns have Iteen luaiii-, xuine of them over two liundred 
i f f sijuaie and six feet di;e[>. In the vilhim- di' Xuljkunte it 
1-. ri‘[)oi'ted tliat tin' excavations an; souk; aore.s in extent, JJut 
ail the lai'oei' ones have now heen ahandoned hv the order of the 
IJevenue antlmrities as tliese areas are unlit (or cultivation. In 
ahei' [ilai'es small pits are duo iu tlm tiehls just hedoro the 
I iiltivation ,--e;ison comiiienees, .and the earth is either .sold oi' 
iis. il hv the <iwner himsi-lf 'I'he prie.- nf the i-aith vari'-s I’roiii 
(I'lir .atin.'is to ei'_;ht annas a eartl".id. 

’J'he earth is .a.-h eoloui'ial. a' it' Kaliarese nalie ■■ lloodhi 
.Miiinn indicate', and i' very hu’ht ami poinus with alVee 
.idliiixtllie of >and, 'I’lm pits alu.ays contain piece' ui liiokeli 

pcticrv and also oisaasionally pi of hoiU ', 

In the aho\ e-nieiil ion. d xill.e,^. ' the e.arth i' Used :is nianni't; 
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file .sainple.s are all strikingly rich in hoth lime and phos- 
"lie acid and some of them in the other constituents as well. 
^ epic Xo which shows the hielnst pereeiitaoo of' nitroocn. 

e 'he only one found to contain nitrates also. Sample Xo, .'n'lii 
' t really a samplo of ■' Hoodhi Maniiu , hut a sample of 
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surface soil of a field a few feet below wliicli tlio charactcristie 
ash-coloui'cd earth was duw. ami out of whicli sample Xo, iiGl 
was taken. The surface soil of the adjoining fields was somewliat 
similar in appearance, and this .sample was analysed to see it' the 
soil of these tieUls was also rich. It certainly doe.s contain a 
oood percentage of lime and phosphoric acid. 8.am[ilc Xo. .>74 
is a sample of •' Boodhi Mannu " taken from the villacr i,|' 
Rajagatta which, according to a tiadition. prudiices the best 
raiii in tlie wliole province. Tfie c.-irtb is largely used to manure 
/■■:(</! fields in tlie village: the soil of the lields of this village 
resembles mamirial earth in ap|X';irance. ,and it is reported that 
almost every field contains this earth, and has been dug for the 
sake of the mauurial eartlt at one time or other (A, K. 
Xaratan Aiyak). 

Retort on " K.mino " Wiieat from Sinii, This wheat i' 
grown at present to a limited extent in .Siml chieth' for domestie 
consuinjitioii. It was found on tin' f fovermiient h arm at Mirpur- 
khas to be an excellent yiehler. bardv grower ami to ha\'e good 
rust and " kalar " or alkali resisting properties, ( )n en(|uiry, 
however, from various exporting firms in K.irachi. it was t'ound 
they Would not Imy as they staiisl its 'inly use was as 
wheat. The Imperial Institute. Iniinlon. rep.,rted as t'ollows ; 

C'/irmicrf/ /■..roamiu/ein. " '1 he wlmat was examined clie 
mically to determine the proportion of 'gluten |ire.sent with tie 
following result.s : -- 

SAtiiplf? -Is (tiuU-fi i!i 'irv 

Gluten f)er cent ... ... U'Ti* 

Moistiirff p^*r ct?nt, ... ... 13 10 

“ file gluten wa.s ot good (pi.ality, fairlv elastle, and not to' 
dark in colour. 

“ The amount ot gluten in American nemuo'iai wheats usual!' 
varies from 12 5 to 172) per cent, in the dry wheat and oeeasioiial 
ly rises to as much .as 20 per cent. 

Coninwrcml V'lhnition,, -“Samples of tlm wlieaf wei'' 
forwarded to firm.s fur ma(nro)ii. manufacturer.s in France, Ital} 
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,iti(l Sioily for (‘.\aniiimtioii. Tlii- Sioiliim firm stated tliat tliis 
Indian wheat may he considered suitahle tor makiny mncnroni, 
imt they pointed out that wlien larye tpiantities of wheat of this 
ijuality were imported into Sicily it was found to answer tlie 
|iutpose better if mixed with hard /oyon/viy wheats, in tlic pro- 
poi tiuns of one tliird of tin.’ latter. 

" .\ lii in in Naples reported that this wheat was 
Ikrli'ctlv suitable for makiny neeoeo/.i ami stated that thev 
would like to receive otlhrs of eiinsiynments. Information is 
yiveii below as to the averaLf'' jiricc of ui'K') riou wheat in 
Naples. 

■' A London linn doiny a larye trade- with Italv in wheat foi- 
/jee a/'O/o expressed the opinion that this sample of India)) wlieat 
hail lieen especially hand-[iieki'd tor exhibition purposes, and thev 
wei'e of opinion that iiotliiny like it could be delivered t'oi' con- 
suniption, 'I'his linn also .stated that il the einptirv was eonneet- 
ed with a propo.sal to exjiort the wheat tliev would l)e ylai! to 
I'eceive otfers. 

.\ I' I'eiieh maiiulaeturer ot /(e"v(, o,,j u lio wtis consulted, 
di'cw attention to tiie existence o| yi'eat |>rejudiee ayaiiist Indian 
wheal s on the part oj //loco'oio manufai't urers in f'ranee ami 

Italy on aecoimt of the prevaleii -fueexils m tlie yi'.iin. He 

stall d that as a rule manufacturers in buviny uheat ,ask for a 
guarantee that Indian yi-aiii is dibseiit. lleeeiitlv, however, 

elhas III Indian hard wln-al had lieen iveil al Marseilles. 

ewiiiy probably to the present stomye of hard wheats. 

“ With lelereiiee to the prices oj eolior.o.i wheat in Kurojie 
It Is stated that the only hard wheat at present imported intu 
Naples lor I he manulact lire ol m'lciri'iii in Hussian hard wheat. 
'' 1 cell is sold al the averaye price of p-J T.a lire per 100 kilos 
' Uivalent to ‘.l.s. :\il. jier cwt.) c.i.f m liulk. cash ayainst docu- 
" ■ Ills, oiii- per cent, discount. Of Indian hard wheat, onlv small 
let - lia\i> been sold of Hard Keii 70 per cent, at tfL’c lire per 100 
' (9.S. 1 , Id. per cwt. ) c.i.f m bays, yross for net cash ayainsf 
'' iineuts, one jicr cent, discount. I iicrc is .also a coniuiission of 
‘ ' per cent, from .seller to ayent to which the above prices are 
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subiect. Tlu' gieat ilittioulty in the iiniiortiitioii of Indian wlioat 
is the time of shijmient. 

“ Shipments slionld lie made before the lath ^laA b_\ diicct 
Steamers of the Navigazione bJeiierafe Italiana, as otherwi.se the 
wheat would come in wlien tlie new crop was ready. ((<. S, 
Henderson) 

* * 

\KfNi' Cotton. -In JHit HI of ilm - Indian Imliistiial 
(tuide' published in inof by Halm I). H. (ihose. ita.. of tie 
Pinviueial Civil Serviee i.f Kastern Ibrngai and .\s.sani, an aei-oum 
is aiven of jungle [iroduets likely to prove protital.de ai ticlos o' 
traile to men "f little or no eai>ital. Among>i these is meiitioncu 
Ak‘'n<I Colton and the referem-e lias |od to a niodeiate degree of 
enquiry. 

In this note cotton is saiil not .mly to be in gooi! 

demand for cNport fmt large qu.intities are used in Europe and 
\merica for the purpose of iiiaking lint cloth and a kind ot l.iand 
aoe cloth for rheumatism and gout patients. The paragra|ih 
concludes with the remark that there may be other uses be 
this cotton Imt these are not known here. In the succeeding 
[laragraph. however, w-- are fuinished with detinite informati'.'i. 
to the etl’cct that this may Im Us' d for spinning ami for weaving 
other kinds of cloth, aial tliat peoph- with a knowledge of tin 
cotton trade prc-iliet a goocl intnre tor it. 

The same authoiitv proeee<ls le sav tliat eighty pm' cent, c! 
Ah'ihjI cotton is suppliml from Agra and its surrounding districts 
In Bengal it is t'ltally negl'-eted. 'ilm AI.'inA is one of severa 
kinds of tree cotton found in Indi.-i ami at Agra and the sm 
rounding districts it is in regular cultivation. An ineompl''t' 
botanical and agricultural account follows. Wo are assured thm 
the total cost of jaoduction may not be more than Hs, .1 to Ks. 
per higha or fm- 'J.', iiiaunds of clean cotton, \vhi<'h may easdv 
fetch Ks, :iO at the lowest. Sometimes it sells as high as Rs. 
per maund. The plants do not .sutler eitlier from drought ' i 
from excessive rain. Besides the [>rofit from the sale ot cotto '- 
there is a very handsome profit from the sale of the leaves an i 
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th.' stalks _yiel(l a ,S(jlt ami veiy lifflit lilire whicli in it.stlf woulil 
tni iii a payiiii; iiulnstiy. Thus lar we have followed the Imiiis. 
trial Uuiile, 

N[r. f.eake, Ivniioiiiie l{.)tatiist to the Unitml Jhuvinees, 
1 ‘xuiiiiiinii^ speciiiieiis (»f Ah'tntl L'otton IVouj the* 
District, kimlly infoniied me that the jdaiit is the coiiimou 
.lAe/iir ( t o/ot,'nya.v vo/o/it.'o) and not a species of (hissvpinin. 
The Dietionary ol Meoiioniic I’lodiiets ;,dves the name of 
A!:"n'l (tor (.'alotropis) as l.eimf eiirreiit in the Hindi, J-Jeneali. 
Marathi and Dujarati lanyuao.s. .-Vs reojirds its properties 

and Uses, the No/, is said to yi,.],! .,f (jutta J’ereha, 

(This error, liowever, has h.-eii eorivcted hy .\[r. D, Hooper, 
who says the sufstane.' is only a ps.-mlo oiitta). ./eoieo 

is said to exude from the plant. Tim best lihres ami floss 
from the seeds are well-kiiowii tihres. The foot hark and saji 
are nicdieinal, A h.|iior is reported to he prepared from the 
iiiK'e. '1 he Wood is usi;d for omipowder. eliareoal ami various 
D‘''hs of the plant are employ,,, I tor saere.l, (hnnestic ami 
aoriitiltural pttrpos.,^ Full , 1 , -tails on all th,-se points can he 
olitaim.',| hy a p'-rusal ,iftli,' vahiahl,- artiel,- hv Sir iT Watt. 
Hie truth in a k'-rm-l ,-,im-i-rninu the floss is sini[iiv this : 
tie- silk cotton lr,n!i tli*- s,-,-,ls m kmtwn ,'oiiiinerctallv as 
Mailar floss, it is ,'mjdoye,| (o soiii,- ,'\t,'iit lor stutHno 

pillows: Haltoiirsays it is iis,-,! m .\[a,lras lor iiiakino soft, eottoii- 
hke thrca,l and .Mr. .Mon, -ton t'oiiml that when a mixture ot 
oii'- fitlh cotton w as ma,l, . ,i oo,„l w,-avino elotii. eapahle of heiim 
'■'asli,-d ami ,ly,‘,l was pr,>,hice,l. Finally, fr.mi all accounts, it 
•‘ppears tliat tin- ll,,ss can ,,nly h,- spun wlmn in eoiiihinatioii w ith 
eottoii, hut the variation in its ipiality ami the iiuerniittem-v ,if 
lie- supply oil,. r pr.-mtic.d ilillieiiltn-s m the wav ,,f its use. The 
fe-ility with whii'h .t/oTor ,•.■111 h,' erowii even 111 the imist ariii and 
I'nii.n situatnnis is sulli,'i,'nt reason hir a pi, -a thai the plant ami 
prop,>rti,'s simuhl hi- the .sul>|i‘et of earnest irveslir;ation, hut 
-aniiol lielievo that it will ev<>r heeome either a seiious 
O'liipetitor Id ,-iitloii or ev,-n a vehicle for it.s adiilti'ratioii. 

1*' A. (Ia.mmi*), 
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Sugar in British Hast Indies.— A n inteivstin;,' sprius of 
articles on “Sugar in the British Hast Imlies. l)y Mr. IVtia 
Abel, has recently come to a eonclusion in the h,>nsi.,n„ 
Plant, r. That Journal rightly s;iys that its readers will find 
in the several issues that have eoutained .Mr. .Vhels articles, .-i 
supply of East Indian sugar-cane data nowhere else available. 

It is a iiiisfortuiie. however, to Mr. Abels readers that 
his observations were made on a hurried tour through India in 
the cold weather, and that, a- he laments in hi> article, ho 

opportunities of access to reliabh- reteivnccs were b w and tai 

between. 

As a result probably of this dilliculiy oi access lo olHcia 
literature we tind that the only tables ._oven by hini are Iroin oic 

or two official [lublieations of tin- bay Presidency, and ii 

one article cut bodily from a l.ulletin by Khan Hdiadnr S.iyc; 


Mohouied Uadi, of the I'nited Prosine-s. 

We find, for instance, that In- state> wiihoui reference o 
differences of practice in dilfereiit parts of India, that tlie manu 
rial application is 40 tons of farm-yard manure per acre, tolloweu 
by 15 to ilO tons of poudrette or 4 tons of s.atilow «r cake, uliiil. 
is. to say the least of it. not usual ..n this side ,,f Indi.i. 

Owing, again, to the shortness of his st.iy In- does not appeal 
to have liecn impressed sufficiently by tin- .htfereiiec m ehinatr 
conditions, and he has thrown tlm .-tiniated co.sis and prodin 
of different parts into vi<.lent contrast wiiliout laying siifticleie 
stress upon the pos.sibility of varying eimditioiis. lie ap|»ai - 
to be verv dissatisfied with the dilb-rent estimates of cost ain. 
profit and throws those of the I'uiijah into violent eontiast witi: 

those of Bombay. 

.Mr. Abel and most of his readers know lhat Hahore aiie 
Bombay are in different latitudes, hut mere latitude eaniiot ]>i' 
duce the enormous ditfcreiices of elimatt- between the two. lli- 
lack of access to otfieial literature appears also to have again 
rather led him a.stray. In one c:i.se, that ot Bengal, In-stat'- 
that it is possible that an error wa.s here made Irom the lack ■ 1 
consideration of cost of labour. 
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l[o nuotus Vol. XLIII, \(j. 3) Ml, 

! laiiiij'i: s remark : “It liiust he remeiiiher“ii tliat much ol' tlie 
lahiiiii' ex[iemleil hntli in eiiltivati iii ami the mamifactui’e of i/ur 
i< sii|i|ilieil hy the eiiltivatru's own lamily, ami the not jirotit i.s. 
;e:illy, therefore, yreat.r than the-- tiyuiv.s imheatc.^' Ileap- 
jiiais to ivml this as im-anino that the eost ol’ lahour has not 
ell inelmleil, for he make.^tlie n-mark that “ tliis would indi.-ate 
that Mr. Ham-rjeo ha.-- not inelmled tin- eost at its sellino price 
Ilf the labour employed in yrowino tin- e.-im-. ” 

It is diliieult to understand in tin- tirst phu-e Ijou from 
Mr. Hane|-|ees Word- this inieri-iice ran he draun, and in 
'll- second tin- tiyures pu'olisln-d by Mr. Ifuieijee art- the 
t'tal "1 -■» e.-ii-elully compiled table ( I )epart im ntal Jieport on 
Suear-eaiie), sliowino <-\ery iti m ot exp.-mlitufe from start to 

liiiish. 

This appears to h,- tin- only instanee m wliieh .Mr. .Vhel has 
itt'inpled to aecoiini fn the ilis.-i-epain-ies hetuceii liyui'es in 
■iitfelellt lh'o\-inees 

.\s i-eyards tin m-e.-ssity |,.i iirio.-ilion. and his impression 
>"ine easi s e\i-e.ssi\e uatei i-used, it i' perhaps eeitain 
iiiltivatoi nil] take as nim-h w'-iter as he can. kiiowino. 
'I'" '- the awtiil \ e;u-|y Indian dioii-jlit liicli 'n- has to 

i.'iriy 

It Is a pity, however, that Mr. .\l,el has tmt uiveli specitie 
' ' imples ,,t wat, r loOL;iii,“. iiiste.nl of merely ,|Uonno otii,-i,d 
■j'lies lakeii by him tioin I’o-ina, lioni whieh he di duees the fact 
’''‘t "'Her w-is lotallino 77 a inrhes, to wliieh he adds the 

•' iin-lies yi-ariy rainfill. ina 
lie stalls thal this is “ 

' I i.v soil evi-n if fairlv wel 
As these lioiires from 

' "I the same rrm itiee .-ire tin- oiilv ones he i|Uotes, we are led 
li''''e that these ail' llie timst striking inslanees of the 
ot water. It is ]ios.sil)le that he mav have sc-ti water 
-"1,0, but. it so. It would add mitelt to the valiii' of his useful 
tl 111 ' (juoted the inst.uiees. 
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Ret'erring to this o.^eessivu uso of wator ho state.s that " tliis 
is not likely to occur whei'c the water has to he I’aised from 
wells." 

Those who have had to irrigate by means of wells will aeree 
with Mr. Abel, 

In Patna district the estimated cost of irrioatioii by canal 
is Rs. 10-9-ti and bv "mote (from wellst, Hs. iS-n-u [k-i' acie. 
sufficient argument in itself to ujihold theiauseof the i-aiial 
against tliat of hand irrigation. It is jiossibh- that the dltl'erenco 
may not be so great in other juris ol Inc.ia, but tor lleiigal at 
any rate there is no dotdrt of tlie saving elh cird by the great 
canal systems. 

It is obvious that Mr. Abel had im iiiteiition of arguing from 
a special case, and .iccounts are giv en I'V him ot agi iculturai 
practice all over India; but th*- lindteil anmnni of time ai.d 
dneuuients at his disposid do not .ijipear to htivi- forenl upon him 
the main ditliculties which tin- Indi.in Suoar i-am- Industry has t«. 

face, which are ; — First — the systom o| land tcumv ; ml tie 

lack of irrigation : Third— tli<- inti iisc drym ss of tie- maiority o' 
India during the months from .lamiaiy to dime or ,lul\ 
which, unless one has experioneod it, reiidois almosi impnssihl' 
any attempts to give an idea of tlie amount ot' in igatioii irijiiired 
in tigure.s of inches of water. 

The amount (.if information furnished by this ['a|i.'r is i iioi 
mous, and the work done hv Mr. .\liel in enlh-eiing it ilunng tic 
few mouths ill wliich he was in India was colossal. .\s is to 
be expected, Imwever, in such a large numher of facts it is dittietil' 
to avoid an occasional [dtfal! and almost impi'ssihli' to lav 
sufficient stress ujam ‘hr one or two |ioinis that air in ai: 
juobauiliiy ol [U'lmary imporlancr. 

As an account tlie article is excrllenl ; it is only m .Mi 
Abel’s crilici.snis in which ha jierhaps fails, from an insutiieiein 
supply of data. 

A.S he him.v^ell says 4tl, No. g, page g9'. 

in connection with tlie irrigation problem, “ many conditions ai' 
involved. How many and various these conditions are, can oiil" 
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ill .^alhcrt'il uvon in niio I’nivincr l)y ji Innf'tliv re.si(Jfiice oti the 
.ji.ii, and ill a tniii' ot' niily iimi' niuntlis nne can Intrdly do more 

ill III tourli their I'riiiae. Somkks-Tavi.ok). 

« 

I'oiAroK-i IN I’l'i'Kit UruMA. All l■||(|llir^■ as to the origin of 
ili'‘ |)iitatiirs I'xliiliited tin' sail' III loiisf id till' large hazaars of’ 
r|i|ii i' as Well as Ilf l.iiwer Ihiniia will reveal the fact that onlv a 
>iiiall pi'iiport loll o| the iiotatiii's I'liiisiiiiied are the produce of 
thi- eouiiiiy, .\fany are iiiiporied lioin ( 'aleiitla or from Kurojje - 
the so.ealleil "Caleiitta jiotaio is generally the produce of Italv 
e['‘siiihe other I'inropeaii I'ountry : a lair pri)|iortion ot iiiarki.-tahle 
nioihiee I'oiiies down tiom the Shan Siate>, and tht' I'eniainder is 
|iiodiieed ill Ihiriiia proper. In no part of the I'Oiintry is the 
potato I'Nteiisiv ely ofow n as a field erop. hut it has reached the 
'taoe of an iinportaiit irden I'l'oii, ilie eidt i \ at ion of which is 
in some parts gradually e\ieiidiiig to lii Id areas. On the islands 
ind iimiidaied lands of the Upper I'eai'hes of the Irrawady. for 
I \aiiiple. the potato eiop is a regular one in the hands of nianv 
i.'illli\atot's, 'I'liis is part ieiilarly the ease in tllO Hhailio and 
K itlia di'lriets. t^hi'i'e the eiiltivaiion ua> priih;ihly started hv 
tl'' Sli'in inhaiiitarts. wl.o still hold a large share of the land 
'Wider this I'l'op 'file Shan, who is iisuallv a iiettcr gardi iier 
'h ill the liiii'iii III. iiid hestows iiioi'e I'.'ii'e on his ci'oiis, evideiltlv 
I ei- ognised ill' \ id lie of 1 hese i 1111 1 II lal eil lands Io| gr. iwing potatoes, 
I'ld «as ill., liist to eoniiiieiiee their I'ul 1 1 vat ion , Hut the 
liiwiiian IS an api pupil uheii he linds ii is to his advantage, and 
’ -ipe.'iallv in the Hhaiiio district, he is rapidlv followino suit s. 
nail'll so that \M‘re it not tia the dilfieult ies and hea\ 

'i ni'poi't the niarliets of Hiiiiiia niight hefio'e linig 
" ' " Hhaiiio potato instead of the iiiipoiled artici 

1 oeo'tir''. — 1 11 the Hhaiiio district the 'ohowing 
i i 'lies are easil\' recognisahlc. and some or all of these are euh 
O' lied to a small extent ,'doiig the river at least to the southern 
''" ‘lei's III the .Mandalav' district. 

I he cultivators oiilv disiinguish three or tour varieties hv 
"Is ot the colour oi the skin and the si/,e III the potatoes. In 
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some cases two or even three varieties were louud miveil togetlie 
under one local name. For the imriioso of eonvoiiieneo in elassi 
tication tliese varieties are distineuislied liy numbers and liav 
lieeu divided into (1) white-skinned and {'!) red-skinne 
varieties ; and each of tlicNe divisions may lie aeain divided int 
(o) round and [^i) oval or kidm-v-shaped varieties, and so on. 

Xo. 1. A white-skinned variety of medium size and ver 
regular oval sliape, w ith a rouoli skin ami very shallosv eyi 
eloselv clustered near the ‘■laid" end of the potato. The tlesh i 
white and of excellent quality 

Xo. 2. A white-skinned variety of laroe size ami elongate 
oval shape ; tiie skin is roueh (i-speeially in jeitein-s), and tli 
eves are not deep, but imt so shallow as in Xo. I, ami they ai 
often distributed throuu'houl tie- whole leiiyth o| the tube|-, T1 
tlesh i.s white and the quality very yoml 

Xo. e, .\ white-skinneil variety of laroe .size, elouoated o\. 
shape and irreonlar outline with promim-nees be.nino ih n- 
clusters of eyes. Tim skin is U'Ually veiy ioi|o|, q, p.-uehes an 
the eyes are shallow but densely idusteted oii the end and on tl 
lateral promincitces of the potato. Flesh while or slieht! 
vellowish in colour and of mi ici ipiality. tlioiiirh somewhat eoat 
and not equal to Xos, 1 and 'J. 

Xo, 4. A white skinned variety of iaroe size am! riamd shap 
outline not very regular. Tim skin i' smooth and tin' eves vi i 
deep. The llesh is yi-Hi.w ami mu of' \erv oooil <piality, heit 
hard and waxy when hoileil. 

No, 5. \ ery sinali potaloe- ealhil hy tlm eultl\ato 

'■.Shan ' [lotatoes, omstlv roiimi in .-liape ami I'onoh skinm 
I ho de-'t' niav he white or vellow. i in se potatoes a[ipi' 
to 1)0 a mixture of tin- " chats " or small potatoes of tl 
preceding white varieties, and ari' sold at a litth' over lialf ti 
price of the larger one.s. 

Xo. 6. A led-skinimd variety of fairly larm; size and soni 
W'hat irregular oval shape. The skin is smooth and the eyits a 
not deep. The (lesh is whi'e streaked with jiink and of very go< 
quality when boiled. 
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N(i. 7. A viii'iety with a roi! skin, of niodiuni size and oval 
Jiiipr, skill sinootli and oyes of niodoratc dc[itli, tho fiosh is white, 
Miiiietiiiit'S sli^litly yellowish, and the ijuality is good. 

No. ,S. A round red-skinned variety with very deep eyes. 
The tubers are of fair size only, and tlie lle.sh white to .slightly 
vellowish ill colour. When boiled the i(iiality is good. 

('nJhrnti'Ui is generally very simple and take.s place only in 
ihe cold weather —except in sonic [larts of the hills where it is 
rnid enough I'or the successful eullivatioii of potatoes during the 
r.iiiis. Tho chief methods are shortly as described below : — 

T. Oh /,o,e/.s. —Though tho island.s and low-lying 

i-iiids along the banks of the Irrawady l-{iver, which arc annually 
imuiilated during the rainy season, are. generally speaking, well 
'iiited for the cultivaiion o|' potatoos and other vogetaldes, there 
Mill reinaiii large uiicult iwitcd trai-t>. The soil is either sandy or 
' t a \ery light loamy naiiiie .and very easy to cultivate. In 
iihiiiy places where the wat'-r dors not ilow rapidly over the land, 
iait siin[ily rises and falls grailually, deposits of tine silt oi- inuil 
lie often hd't bi.diiml : and apart from these deposits niauurc is 
e Idoiii Used, except Hear the villages where a little cowaluug or 
I I'piiigs may be applied before [ilotighing. .\s .soon as the 
aater haaves the land, Usuallv .about the beginning of October, 

■ Mltivatioii is laimnieinad. The land is plouglteil once with the 
lili ' and hariowa d with the htun " t wap or three times until it 
i- e|, .ai'p'il of wa ials aial a tin*' tilth sepaircii. .SiPinetimes it is oidy 
iiiiiiiwad. Till' sp'ts ai'p- usually [ilaiileil wliide and hi rows by 
iiio placed in holes maile ti' a di'ptli of .J or ,') inches at a 
'ii'iaiice .ap.arl of one cubit .diout I.) to inches). The 

'li'taiice apart o| the rows is also idiout 1 .1 inches and the holes 
lie made by hand bv the aid of the " paukpya or " maiuootie. 
dc " tuywiii " (s[)aile). a stick or any convenient imploniout. 
Me ilrills are raised, ami idter dropping tlie sots the holes arc 
fil'd in with earth. \'erv little idioice of sets is made, except 
di It, as a rule, the \erv small ones are discarded, uid cut sots are 
■Veil to decay ra|iidlv insleinl o| sprouting. .'V.s soon a.s the 
'h"o|s above e| oniid. hoeing is done between the rows 
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and is repoated two or tliroo tiiiio.s durini; oroutli. At each 
hoeino the loose soil I'roin between the rows is hea|ied ii[i sliolitly 
around the plants. Irrigation is not oenerally carried out and 
the crop is ripe in about tour months alter planting. When the 
haulnis have assumed a yellow colour and hel'ore they are cnni- 
pletelv dead. tht‘ potatoes are dny up liy hand. 

II. < III tl,'‘ hii.ils thev are. as a rule, erown in oardens 

onlv and often receive a little nianiire in foriii of cattle dniie. 
village scrapiiiys, etc 'I’lno- are planted out at the end ot the 
rainy .season and cultivated in a way similar to that described 
above. 

III. I hi th' thev arc als. I cultivated as a oardeii crop 

and receive a ooed siipplv id eatth- iiiaiinre. Ihiaiyh usually 
a Cold weather crop, in tin- hiyh'-r kaehin Hills they wiu-c seen 
orowino in the warm weather, h iviiiy he.-n planted about the 
heoiniiiny rd' March, d'lc v ware not |danleil in rows hut 
irrei,Milarly at distances of about Its inches ,i|i:irt, I'lie transport 
difficulties from the.so hills prohibit the errowth ot' jiotatoes for 
export to Hurimui markets. 

Ii’nhitioi ,.-!. — With eardeii ciops detiiiite roi.ations are rarely 
followed, l.iut potat'ie- are 'dleii seen o|-„uiny mixed with oil- 
.sc-ed.s and veoetables— particulai ly ciicnmliers of various kinds 
On the river lands tlnw ma\- he lotaled with .a eraiii ciop or with 
sessainuni, but eenerally tln-y at'i' y'l'ow n tiii^etln r w iih veyiUabli s. 
and as mioccii[iied land is usually ahuiidanl. the cultivator takc' 
only a few crop- in suc-i'ssion l.eroiv leaviiiLT his land fallow 
Durilio tiood time also the lands liere are con-taiitlv hemy washeil 
away and now lands formed. 

(Jilt/ iri'ii ,- — 'I In.' fioiiri'.s ohtained aiesomeuh.it eontiisiiie and 
probably not very reliable, hnl the onttiirii is nowhere verv laroc 
not iiiirre than four or live tons |ier acre in the best place- 
The yield is otteii verv eoiisnlerahlv reduced hv the attacks iC 
Potato fiisoase ( I’liylophtliora). winch appears to he very coninioii 

/■'rov.s. — At Bhaiiio tlic prices run from anna one to a liltl 
over annas two per viss (d il.a ths.). The lii.<.;h<.'r [irice wa.s paid fc 
the he.st of the laroe varieties aial llic lower lor the small “ Sliaii 
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Mii ietiis. In ^iHiidalay tlio averaf^e {prices |ier viss inav be taken 

as fppllppws : — 

... 4 lo anriapi, 

... 4 aiiiia.u. 

... Saunas. 

2 lo 2A aniias 

At these {Prices it is pjuite ()r<pl.alp|e that the increase in area 
inulor jiotati) I'nltivatippii in r|i{)(r llurina will p-p,ntinue, and as 
the piuality nf snine nf the lari;.' vari-tip-s is ijuite e.jiml ti) the 
liest inijint'tp'd jintatni s. tin re is ippp reasppn wliv the siij-piily ter 

I'Ur (diiet markets shipiilil iicpt he s^ripwn in this ciPiintrv 

( !■’, Tiio\irsT(PNK). 


Bfsi Cal<'uita jx.tatof-.s 
Htiinfs*' <»i‘ Slian 
Mf'liuni (in. (1.., 
Stiiall " .Sliaii ’ )>nlal<K ji 
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PkINi H’I.KS ami }’kA( TI( AL MKTIUaIis hk cA KIM; ThHAI I n i;v \V. \V 

• Iaknkk. liiLi.. 14:!. HfUKAf hk Pt.wr Imiintrv, I , 
ItKl’AlMMUNT Ilf AfiKlCl'MlKK. pKRia’AKV, 11)0'.* 
lU'HiNii I'eet-Mit yviivs thi.- study of tlic iiiuiiv ii.'-jircts nl' tin 
[ii'i'duetiiin and curiny' id' tnliaecn in tin- rnitril Stati's im.s 
|-■llyagt.*d the iiiereasiiiia atteiitiiiii id' tin- Httrean id' Plant Industia 
at Washinetijii. .Vt the present time im h'ss than sixteeii 
mend.iers nt' thi- seientilie stall' nl' this sectimi are wurkiiia mi tie 
unpruveinent Ilf tnhaoeii. The results so far uhtained ari' >aiil 
to have attraeteil cniisiderahie attentimi on the jiart nt' priietieai 
ilieii and a nnnil deal nf tile Work appears tn lie i/ai’ned mi iii 
eu-nperatimi with the ^rowers. The present hiilletiii deals with 
twn main sulijeets. In the first place, atti-ntimi is di'Vnted tn a 
populai expnsitimi nt the seieiitilic principles iindertyinn tie 
various curine pincesses. while the >eeond pan nf the pape' 
ennsist> nf an illustrated accnunt id' the practical tnetlmds nl 
curin'.;' as ap|ilied tn the varinns tvpes nf Inhacen nmun iti tli' 
I’niteil States, such as einai. harlev, velinw atid hi avy expel I 
tnhacens. 'I'his hulletin is perhaps the hest siitninarv "I a many 
sided suhject which sn tar has heen wiilteii and wid im dnuh' 
hc' read with iiiterest hy all ennaned in the iinprnvenient nf tie 
tnhaccn Clop in India, — IIowakh). 

• » 

SkC’ONI) ami TllllU) A.NNL'At, KeiuKT.s liK KiE (JnM.MIi'lEK n! 
(joN'IROI. nr illK SolTII AkRICAN (iF.N'ntAI, IjHCL'.s'f PilUlXAI 

I.N a previous is.sue (\'i)i. fV, Part. :!) we noticed the worl 
of the Jjocubt JIureau as detailed in it.s first atitiutd report. V\ ■ 



KKVIKWS 


f)l 


iiive liitw till' Kepiil'ts fill' till; wlloli; |)»,Tiii<l to 1 ‘JO'J. 

|iiv|irireil liy I''uller iiml C. I’. Loiiiisliui y. Tliu |•!un.';lll 
has scttli'il ilouii to [irai-tif.-illv two I'um-tions : tlii' first is tlio 
riillcction of all ilatii ri'oai'ilitio tin- oi-cui rriii'o iiuil iiioveineiits of 
I .ni'iists in till' Ca|ii' ( ‘oloiiy. Natal, Tiaii.s\ aaf ( ti'an^^' Kiver 
( (ilollV. youthi'i n Hlioili.sia, Hi i.'iiilaMalalnl I ’I'oti.'Ctoi ati,'. lia.SUti - 
laiid, Swazil'iiiil, .\lo/aiiilili|Ui' aiiil ( ii'Miian Soiitli Wost Africa, 
w ith till- issui' of wai'iiiiiLt-s to all llii'Si' areas : ihi- .si-i.'imil is tin- 
■latliiniU'.f tooi'iliri' ot ll•|lo|ls III tin- a''tl"ii taken ill each area 
ii\' t he sei'ei'al ( lo\ eniineiiI> I'oiicerneil. and the eoiiiiiiiinical ion 
f tlleSi' to the others. It is a eo-olillliatllio hllleall. with no 
piiweis of I'oiitrol, joint V inaiiitaiiied hv all the Coionii ' 

w hil'h liellefil. 

Two kinds ot' loeiists ale eoiie. I ll' d, "He essi ntiallv a desert 
-|iei'ies which hieeds in arid salldv at eas atid th'liee flies oilt in 
-warms, the other de|ieiident n|‘on inoister conditions I’h, 
lil'st is iioi iiially .0! itdand s|H I'ies. startin'.' from the Kalihan 
llesert. the other a ('o.isl.'d species, ori'.'iiiatllc,^' in tile Inojstel 
ai eas near the sea : the period of lili in hoth is imi iiially oin 
\ iar, litit the I o'.'s o(' the first, it imt s||ohtK' liioisti ned, letaili 
vr.ditv lor veat's and hatch mit when rain fall'. ’1 his complicates 
'lie pi'olilein and as hoth s|iei'ios, when ahiindant. tly o\er lony 
distances, till mcessitv of' a joint " Intelliociice Ihircan i-' 
‘nll\' show II. 

Ill 11)117 Hills a Sinn of aln nt li' r.,oo oiiii was spent in tin 
l.iiii^ area, and this |s estimated t" he ahort one per cent, ot 
li' damai.'cthat t In- ihsi rovi d loeii'ls wouM iia\e caused had 
da' Work not heeii done. .\ t'eatnie of the viar was tin 

' I aoi dinai V dost met imi o| the eoos hy parasites (''which 

’ sii'i.yed iplite two thirds 1 1 ' those laid 'i m Natal and the 
mount of oood done hv locust ealnio hirds eeneially. In this 
■ niiection it is worth note that. :it a full nu et ino of t he ('oiniii ttce. 

Was unaiiintoiisK' resolved that it was inipracl icahlc ‘o inci'case 
' e ctlicif'iicv of the insect. I'uno'tts and other natural eiieitiies ot' 
'■lists ill South Africa, hevond alfordino protection to tin 
lids and small aninials that destioy them, and also that ii no'ihl 
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(la iia i/oad to import p'lruxiter nr atlirr ciienin s from over-sea 
countries. This is the detinito o[)itiioii of a gatiu'iiiio of ju actical 
and experienced agricultural entoiiioli>glsts. 

Generally .speaking, one standard metlioil has hceii adopted, 
the application of a .strong arsenical solution, sweetened, to th- 
vegetatiini tliat the hopp'cr.s will eat. In some cases the materials 
are prmided by Government, in otlnu's legislation cnt'orces the 
use of tile method. lionger expt'rience of this tnethod i> 
emphasizing the datiocr of Stock-poisoning, c.attle gettino access 
to the poisoned vegetatioti, lint this is a very small item of loss 

which is expected to disappetir with practice. 

Tlie 19n8-ltK)li report shows th.at tin- poisoning nietlmd 
retmuned in force ami that the vtdue (d'another metliod, wheic it 
was practical, had become t'stablished : tliis was to drive tlm 
hoppers itito tlry gra.ss and Inirti it. Tim report st.ates ■■ of such 
high importance is the last-mentiom.ai measure, that whenever 
feasible, patches of old gra.ss shouhl he prescrve(| for the purjiose 
when an tippearance of voetgaiigers (hoppers) is atitici|)atcd. 
.\.n improvement made in the jioisoning was to isstie a con- 
centrated sweet ar.setiical solution, ratlier than to Tssue the white 
ar.senic. soda, atid .sugar to pri-pare it on the spot. 

Three vears of experience ot this nmthoil since the Ijocust 
Bureau was started has not imiterially moililied it and the Bureau 
are to he r-migratulated oti hax ing a reliahic method tor extermin 
atitig locaists and upon the extretnely n.'idid nature of tlie 
work they are doing. — (H. M. Bk.krovi. 

« 

* . 

Baitkria. — A very intcrc.sling pamphlet on this 
subject by Jtl's. Edwards tiiid Harlow is ].uhlisheil as Bulletin 
N'o. ihp of the Ontario I fepartment of .\gticultme. Work on 
the isolation, cnltivtition, and preservation of midule bacteria 
frmn various legiittiinous jdants lias been in progress in the hac 
tei iological depiirtment of the Ontario .\gricultural Oollege foi 
more than five yeans atid in previous puhlicjilions (('entrallhlati 
fiir Bakteriologie, II Aht., A'ol, I!). l!Mi7). the results ohttiiiieil 
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ii[i til 1 90li have iilremly been .suniniarised. An accDUnt was given 
,| till' isiilntion nt' H. radieieola iVoiii 14 different species rif 
lis,nitni' belonging to four different genera and tlie media which 
liail been found most suitalde for tln-ir cultivation were descrilied, 
III the jii'esent jiublication the isolation of the organism from 
IL’ further species, and experiments with nioditied media are 
lecnrded It is found (bat for gi'iieial purposes media of the 
liilliiv ing eoniposit inn give tin- niosl satislactoiy results : — 


Wat, I 
A 'll 

.M.ilt" 


ICO iiartti. 

4 i" 1 jai I 
■1 t.. 1 
4 1 .*5.. 


It is found that dextrose, mannile, and amvgdalin can 
_ailvantageonslv replace m.dtose in solid media, Init the substitu- 
tion of as|iai'agiii or inilliii leads to very scanty growth, and that 
of leviilose to complete inhibition. In liguid iiiedi.a maltose 
appears to be tin- best of a number of sugars tried, and levulose 
prevents gi'iivtli altogether pisi as it does in scdid media. 

Since I'.in.'i. the < hitaiio Department of .\grieulture lurs been 
distriliutiiig cultures of tarious nodule bacteria on an ash-sugar- 
■igai- iiiedium to faritn-rs tor tin- iiioeulation of crops. In this 
Connection an account of ,•( s,,|-i,.s ol experiments, wliioh is in 
progress, on the vitality of (ho bacteria in cultivation on this 

111 ! diiiiii and on Is after inoculation with the culture is most 

'o leiinic. Investigations on these points, which are fundamental 
to any possibility of the distribution of cultures tor iiioeulation 

b' liig a praetieal siieeess. have I eonspieuous by tlieir absence 

in the niaiiv puhlieations on the subji'cl which have reoentlv been 
ii'iieil. 'I'lie Ontario observers show that cultures on their 
111 ' ilium have remained alive for well over a vear in nearly eterv 
' I'c and. in some instanees, for two. or even three, vetirs, and 
bl it a eon.siderahle numher of the bacteria remain alive on the 
"' ll, after iiioeulation ami drying, for periods up to l:!davs. 
I ntliermore they have satislied themselves that the inoculated 


I iio ;i-^lici ftmi) iiia}ilt’ ttr tinM-il Uti'Ii jin.J from lamuri'k "'Ti 

'' 111 t'tjuallv fnvoiirftlili’ rrriiili*. 
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seed sown by the farmers to whom the iiioeulatiiio material was 
sent (lid aetually bear livino haeteria hy eolleetiiio samples of it 
trom a large niimher ol them and tiinliiio living haeteria in eon- 
siilerahle nninher.s still present. 

So far this is all very .satisliictory ; hut what one feels is 
lacking in tlie Ontario eNpio-iments. as in most others which have 
been carried out on the same plan in other [larts of the world, is 
sufficiently satisfaetiny evidence that any henelit has actuallv 
been derived fr.nn inoculation. Ouring the four years ll)0y-l!)us 
o.lOb cultures were isstn.sl to t'anners ; of these nidy l.ulg (m 
aljout •■jt’a'i 1 sent in reports to the .\grietiltural Deparlnieiit 
and only 6-7 (or about '-’i) 1 recorded sui'co>se>, Now, dis 

regarding the probability that a fanm-r w.nild more readily send 
in a report if he had to record a success than a failure, let ti' 
assume that the same proportion of those ulm did not rejiori. 
ol.itaiued successful results as oi' those ulm did so, ( In this 
assuinjition we conclude that, out of :i, lot; cultures i-sued 
'or ahout -1- ) led to positive results ; ;i v.-ry small pimportion ii 

we are to bedieve that inoculation i' likely to be of aiiytbiii'c 
like universal bcnelit and. that the- expei-iments were .■iei'ui'alel\ 
carried out and recordeil. Hut in this latter resei v.ition lii s tie 
whole diliiculty of tie- (.-ase. fhe appeal to the practical man is 
the order of the day in .agricultural experiments, and, naturally, 
the ultimate vei'dieT as to tin- \alue of any new praetice intro 
duced Into agrieiiltui e by seienee miist lest with siieh appeal : Imi 
it is. to say the least of it. extrc-invly douhtfnl uhetln ’- tle-appea: 
should he made until vi-iy senri-lmec; practical tests haw lieei 
earrie-d out hy fully ijualilied iiivi-strgatois. The ditlieult ies' ol 
carrving out comparative expetiim-nis m agrieulturo aeeuratel\ 
ar so great that. ;n a matter o( the sort we an' d'-aling with, tie 
n.'sults recorded hv farmers are not likely to be worth mueli. aie 
wi; should have welcomed some ligurcs bi-ariiig 'in tic praetiea 
apjrlication ol tb(' cultur< s derived Irom l■xpl■I■unellts (.'arried ou 
by Drs. Edwards and Harbpw themsi-lws. It may lie that -sone 
special advantage attaebes t" tlieir method of prejiaring me; 
presfjrving tlujir cultures. (.Cultures prepared and pre.scrved in 
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liitf'ircnt wiiy.s have i)ot, so far, (fivt-ii aiiytliinij like uniformly 
satisfactory I'csults in the hiiiuls of competent investigators in 
. tiler countries, and we should have liked to see some realh' 
i.lialile e\idence of the relative value of the ()ntario [jrepara- 
li.iiis fV'iin the iiraetical standpoint. (C. Hkkotueil), 
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